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In This Electrical War, 
Front Lines are WIRE LINES 





Front Line Wire } 
for the Home Front 


Just as important as the planes 
and tanks...are the great batteries 
of electrical machines and tools 
that make them. 

Here again, Belden Cables and 
Corditis-free Cords hold the elec- 
trical “Front lines’’ open. 
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War has “‘gone electrical.”’ Every plane that flies—every 
tank and transport—every ship and sub—all are moved 
or controlled or directed by wire. 

Lines of wire play a giant role on every front. And 
highly specialized wires of a thousand different types are 
needed for a thousand different crucial applications. 

Because of their long and close cooperation with the 
Aviation, Automotive, Radio, and other industries... 
because of their 40 years of experience building plus-per- 
formance values into wire ... Belden research and pro- 
duction engineers were ready for our emergency. Belden 
Wire is FRONT LINE Materiel. 

Belden Manufacturing Company 
1633 W. Van Buren St., Chicago, Ill. 


Dbelden WIRE 
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HARDWICK, HINDLE, Ine. 
Newark, N. J., U.S.A. 
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The exclusive features of our 
Ferrule Terminal Resistors are so 
important that engineers everywhere 
acknowledge their superiority. 

No other resistor offers you the ad- 
vantage of monel terminals. In addi- 
tion to their complete freedom from 
corrosion or oxidization, they are 
forced securely over the ends of the 
tube before enameling, and so become 
an integral part that can not loosen or 
get out of alignment. No cement is 
used,—so there is nothing to loosen or 
crumble. 

The ends are open and the entire 
inside diameter is completely free 
from obstruction of any kind,— giving 


FERRULE TERMINAL 


haan 


maximum ventilation. 

The resistance winding is silver 
soldered to each ferrule, eliminating 
all possible trouble from intermediate 
connections. 

And the winding, the connections, 
and the inside face of the ferrules are 
completely embedded—in— protecting 
vitreous enamel, 

In addition to a complete range of 
sizes in this resistor, we have a large 
range of sizes in many other types of 
resistors and rheostats,—with many 
other exclusive advantages. Please 
consult us before ordering, whether 
you need standard or special resist- 
ance service. 
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Manufacturing for the industrial war 
front or the home, America’s leaders 
order ‘‘American Plus Phillips’’. . . to get 
"3 Plusses’’ with every recessed head screw 


American's Engineering. The engineers who first 
helped to develop the patented Phillips Recess have 
naturally led the way in helping screw-using industries 
save millions of dollars... by applying this great advance 
in screw design to countless assembly lines. American 
Screw Company engineers are available to help you 
affect similar time-and-motion savings . . . savings which 
cut unit-assembly costs an average of 50%. 


American's Quality Control. Both raw materials and 
methods of manufacture pass under constant scrutiny in 
American Screw Company’s chemical and metallurgical 
laboratories. Testing machines . . . for metal structure, 
torque, vibration, shear, etc. . . . insure the complete 


reliability of every shipment of American PLUS Phillips 
Screws. 


American's Inspection Methods. There are few, if 
any, parallels in the screw industry for American Screw 
Company’s unique system of piece inspection which 
watches every single screw for defects . . . and permits 


no single package to leave the plant without its full 
complement of screws. 


Multiplying distributors to meet multiplied demand. 
The ‘3 Plusses’’ are 3 good reasons why America’s 
leading manufacturers have multiplied their demand for 
American PLUS Phillips Screws ... and also why more 
and more mill supply distributors are prepared to meet 
their increased demands — and yours — right now! 


AMERICAN SCREW COMPANY 


Chicago, Ml. Providence, R. I. Detroit, Mich. 
589 E. Illinois St. 1847 W. Bethune St. 
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Allen Arc-Welder is assembled “the 
American way” with American PLUS 
Phillips Screws. 





American PLUS Phillips Screws—one 
of Industry's biggest time-savers—are 
used by Sessions Clock Co. 
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“Very satisfactory” — is report of 
American PLUS Phillips Screw perform- 
ance for Howard Radio Company. 
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Newburyport, Massachusetts 
Fuse Makers Since 1893 


ELECTRICAL MANUFACTURING 








: 
4 





World's Largest Blueprinting Plant—the Production Engineering Sec- 
tion of the Materiel Center of the Air Forces—produces over 215 
million square feet of Blueprints every month . . . Blueprints of 
sleek training planes, deadly fighters, mighty bombers . . . Blue- 
prints of instruments, wings, landing gear and countless other parts th 
. . . Blueprints as large as 3° x 50° and as small as 4° square... — 
in fact, enough Blueprints to make a strip one foot wide and over 
40,000 miles long. 

This gigantic task calls for 3 eight hour shifts, running a battery of 26 
streamlined Pease Model ‘'22’’ Continuous Blueprinting, Washing, De- 
veloping and Drying Machines, without interruption, 24 hours a day, 
month in and month out .. . unquestionably proving the value of Pease 
advanced design, rugged, trouble free construction and outstanding, 
exclusive features . . . a combination which is making this quantity 











production of quality prints at low cost an every day occurrence. 


THE C. F PEASE COMPANY 


2624 WEST IRVING PARK ROAD «+ CHICAGO, ILLINOIS 





SPECIAL PEASE FEATURES 
THAT SPEED PRODUCTIO 


* Sliding “Vacuum-li 
tact smooths out traci 


* Three Speed Lamp Control ac- 
commedates all types of 
tracings without change of 
running speed. 


*® Actinic “No-Break" Arc Lamps 
give unusual uniformity of 
light. 

* Horizontal Water Wash free 
from tension—prevents 
wrinkles. 


* Quick Change Blueprint-Neg- 
ative print Chemical Appli- 
cator—economical, avoids 
stained prints. 

* Eight-inch Drying Drums, ar- 
ranged horizontally, prevent 

pockets formed by rising 
i steam. 
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stographeal Actual photograph of Pease Model “22” Continuous Blueprint- 
furnished : Developing and Drying Machines installed al 
U.S. Army. Materiel Center. 


A TYPE AND SIZE FOR EVERY REQUIREMENT 
Se ee ee ee 






JULY 1942 











Yo IT, Professor! You’re about to lose some- 
thing—your balance! And that might cut short 
your whole career! 

And to men in the field of mechanics, balance is no 
less important! In any assembly where parts rotate at 
high speeds, unbalanced static and dynamic forces mean 
vibration and noise. They mean excessive wear—a short 
life and a not-so-merry one! 

Gisholt Balancing Machines enable you to measure 
unbalance vibrations as small as .000025”. Because you 


can now do it so accurately, so quickly, so economically 


GISHOLT DYNETRIC MACHINES indicate corrections : 


required for all unbalanced forces— in a matter of seconds— and | 
pay the heavy penalty imposed for unbalance. reduce costs accordingly. Literature on request. 


—no vital rotating members in any good machine need 


—~ 


| > GISHOLT MACHINE COMPANY, 1119 East Washington Avenue ¢ Madison, Wisconsin 


| \ LOOK AHEAD ...KEEP AHEAD ...WITH GISHOLT IMPROVEMENTS 


Nea * TURRET LATHES - AUTOMATIC LATHES - BALANCING MACHINES| 
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plastics are available in 
many forms and formulae 


for e For a fast-growing range of applications LUMARITH 
helps speed production and generally improves product per- 

ie ; I I | 
formance. The properties listed below illustrate a few of 


the reasons. LUMARITH is available in sheets, rods, tubes, 
molding powders, transparent film from .0005”, and dopes. 


CELANESE CELLULOID CORPORATION 


Division of Celanese Corporation of America 


Ml A LARGE COUPON agp We er 
FOR A LARGE SUBJECT 
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Celanese Celluloid Corporation, 


180 Madison Ave., New York City 


[| Turn insulation on wire. 
[] Layer insulation. 

C] Slot insulation. 

[] Molded parts. 

] Laminated parts. 


LUMARITH Plastics Laue these pronerties : 


[| Dielectric strength 2,000 to 2,500 volts 
per mil. 





Low moisture absorption—resistant to 
humidity. Does not dry out with age. 


Impervious to water— prov ide effective 
water barrier. 


Resistant to salt water. 


Unaffected by mineral oils and ordi- 
nary varnish solvents such as naph- 
tha, toluol, alcohol. Resist weak acids. 
Slow burning — comparatively non- 
inflammable. 

High resistance to mechanical abrasion. 
Stable at temperatures a. to 257° F. 
(125° C.) when protected from air. 


Absolutely non-corrosive to copper. 
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Germproof. 


CJ Cement easily, firmly (actually a weld). 


ai ai en a i a i a ln a all 


9 


2% 
incase tiisineanments 





JULY 1942 





Dont ask your men to go easy on 


starting, stopping, or reversing motors. 


Use your priority to get the motor that’s | SPEC 


“built to take it” ... the only motor with tain p 

, bs inch n 
. < For ex 
... the Fairbanks-Morse Motor. It will speed ia A spi 


rotor windings centrifugally cast of COPPER 


production now and serve you better in years \ thread 


Wher 
Provic 
Ask for a demonstration ...a chance to Becau 


not fit 
compare F-M and any other motor construc- Vistas 


to come, 


tion, point by point. Fairbanks, Morse & Co., purpo: 


600 S. Michigan Ave., Chicago, Illinois. ADD 
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Designing Molded Plastics Parts: 


from the engineering files of One Plastics Avenue 


For applications where integral threads are required in molded plastics parts, design 


specifications should be based on these points: 


1. Standard threads are used in plastics parts. 


2. Start molded threads at least 1/32 in. from end of 
face perpendicular to axis of thread to eliminate 
feathering. (See Fig. 1.) 


3. Threads should terminate abruptly in a shoulder 
of major diameter. Do not design to terminate in 
feather edge. 


4. Countersink threaded holes to facilitate entrance 
and withdrawal of machine tap. 


5. Mold threads in blind holes where space is 
limited. Thin walls tend to crack when tapped. 


6. Make pitch as large as possible to allow greater 
tolerance and provide sufficient engagement of 
threads for strength. 


7. Threads of large diameter (5/16 in. or more) 
are generally molded; smaller diameter threads are 
molded as smooth holes and tapped. 


—_—_—— 
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TYPICAL APPLICATION Used in an application 
requiring little stress on threads and infrequent removal of 
cover, this gage case of large diameter is best designed 


with integral molded threads. 


SPECIAL CONSIDERATIONS Close tolerances required to main- 
tain proper thread engagement of parts having more than 32 threads per 
inch make production difficult and costly. 


For economy, molded threads should be avoided whenever possible. 


A special round profile thread is used when plastics part engages glass 
threads. 


Where frequent disassembly is necessary use threaded metal inserts. 
Provide an adequate number of threads if tight seal is required. 

Because of shrinkage subsequent to molding, long-molded threads will 
not fit standard metal threads but will fit corresponding molded threads. 


Threads are more difficult to mold in high impact materials than in general 
purpose grades. 


ADDITIONAL FACTS Many factors influence selection of proper 
methods for producing threads in molded parts. G-E Plastics Department 
engineers consider practicability, design of mold, costs of manufacture, 
alternative methods, suitability to desired application, etc., for all threaded 


parts. This complete engineering service is at your disposal. 
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MANUFACTURING DATA Threads may be (1) molded integral 
to part, (2) tapped after molding, or (3) molded in two sections, flash and 


parting lines being removed with a sizing die after molding. 


Molded threads range from 67 per cent to 75 per cent of thread. In small, 
tapped holes no fit closer than Class II nor more than 68 per cent thread is 
possible. 


Make provision for unscrewing part from mold pin or cavity. On tapped 
threads do not specify more than 1/8 in. diameter as tap chatter wil! chip 
part. 


ONE PLASTICS AVENUE at Pittsfield, Massachusetts, is the head- 
uarters for five plants of the Plastics Department of the General Electric 

Coben. It signifies the location of complete plastics facilities for develop- 

ment, material manufacture, designing, engineering, moldmaking, molding 

and laminating. 

REPRINTS of this advertisement may be obtained by writing Section 

E-5, General Electric, Plastics Dept., Pittsfield, Mass. 
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-the Sguare D Plan for eguappring 
MACHINE TOOLS with the 


= 


THE TOOL DESIGNER (who knows the 


machine's purpose and its proposed mechanical 


components ) 


DESCRIBES BASIC SEQUENCE OF 
OPERATION (including an explanation of 


machine elements and a summary of automatic 
cycles and desired control features) 


WHICH THE SQUARE D CONTROL 
ENGINEER (engineering counsel available in 
51 principal cities) 


TRANSLATES INTO A LINE DIA- 
GRAM (a complete picture of the recommended 
electrical circuit in control industry “‘shorthand’’) 


AND LISTS THE SEVERAL DE- 
VICES NEEDED FOR THE COM- 
PLETE CONTROL PANEL (motor 


starters, control relays, timers, disconnect 
switches, transformers, fuses, terminals, etc.) 
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i MOTOR CONTROL 


———— 


Standardized units, designed to per- 
form many separate functions, are all 
physically proportioned to make up 
compact, attractive control panels. 


Though no space is wasted, eack 
device is completely accessible for 
inspection and maintenance. De- 
vices, assembled on individual steel 
bases, are attached to the control 
panel. 


In the panel illustrated, notice how 
neatly arranged, color coded ma- 
chine tool wire permits easy tracing. 
All external connections are brought 
to marked terminal blocks. Individ- 
ual control devices are stenciled 
with identification which corre- 
sponds with wiring diagram desig- 
nations. 

Either wall or floor mounting en- 
closures in a variety of types are 
available. This one is floor mounting 
and is equipped with NEMA Type 
1A cover gaskets, as well as vault 
door handles. Blue-gray baked en- 
amel enclosure finish, matches ma- 
chine tool. 





SQUARE D PRODUCTION 
ENGINEERS SPECIFY CON- 
TROL DEVICES (each item exactly 
suited to application requirements. Those 
used on panel illustrated are only a few 

from Square D’s unusually com- 
plete line designed specifically 
for machine tool service.) 


DETROIT- MILWAUKEE -LOS ANGELES 


KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK « IN CRNADR: SQUARE DO COMPANY CANADA LIMITED. TORONTO, ONTARIO 





More and more, critical and discerning engineers are turning to 
Porcelain for the molded materials needed in their products. 





























These engineers have come to know that Porcelain can be 
made into almost every shape required by the product design. 
Intricacy and adaptability are synonymous in Porcelain. 


Scores of new applications in Porcelain have been possible 
because low cost to the manufacturer is one of Porcelain’s 
advantages. 


The adaptability of Porcelain in today’s speeded-up victory 
program, is matched only by its availability, an important factor 
in this time of scarcity and priorities. 


Specify Porcelain ... .. it is Available, Dependable and 
Economical. 


The Engineers of any of the companies listed below will be 
pleased to help you with vour Porcelain design problems. Refer 
to “Porcelain” in the “Guide to Buying” section of this issue for 
Sponsored by the following members of the the addresses. 


SPECIAL ELECTRICAL 
PORCELAIN SECTION 


NATIONAL 
ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 


THE AKRON PORCELAIN CO. 
THE COLONIAL INSULATOR CO. 
ILLINOIS ELECTRIC PORCELAIN CO. 
IMPERIAL PORCELAIN WORKS, INC. 
KNOX PORCELAIN CORP. 
THE LOUTHAN MANUFACTURING CO. 
PORCELAIN PRODUCTS, INC. 
SQUARE D COMPANY 
THE STAR PORCELAIN CO. 
THE UNIVERSAL CLAY PRODUCTS CO. 
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PHOENIX is an improved tracing cloth that defies 
perspiration stains and water marks—+that holds pencil 
smudges and erasure scars at a minimum. Now you can 
have clean tracings, im pencil or ink, free from the 
untidy “ghosts” that reprecduce on blueprints! 

For PHOENIX is ghost-pioufed by a remarkable new 
process that defies moisture, and gives you an unusually 
durable working surface. You can use harder pencils 
with this improved cloth and get sharper lines with 
less tendency to smudge. Even 6H pencil lines show 
clearly, and reproduce sharply! Erasing does not mar 
the drawing surface; erased areas take pencil smoothly 
—and ink without feathering. The new white color 
and increased transparency. provide excellent drawing 
contrast and produce strong blueprints. 

Let PHOENIX prove its merits on your own drawing 
board. See your K&E dealer, or write for a generous 
working sample and an illustrated brochure. 


This New Tracing Cloth 


Prevents Scars and Stains 


on your Drawings 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK °- HOBOKEN, N. J. 


CHICAGO ~ ST.LOUIS + SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 
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PHOENIX DEFIES 
MOISTURE GHOSTS 


Perspirationand water splashes 
on ordinary tracing cloth create 
“ghosts’’ which reproduce on 
blueprints. PHOENIX Tracing 
Cloth withstands actual immer- 
sion in water for fully 10 min- 
utes at a time! Perspiration and 
water marks will not stain it! 


REG. U.S. PAT. OFF. 


TRACING CLOTH 


for pencil and ink 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth per- 
mits you to use harder pencils 
(SH and 6H) and to get 
sharper lines with less ten- 
dency to smudge. 

Result: Cleaner tracings and 
blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 
come scarred when erased... 
erased spots produce ghosts |/ 
on blueprints. 
PHOENIX has a du/rable | 
drawing surface safc 
4 


working scars to a mfjpimum. 
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— this war can’t be won without RELAYS . 


ae * You need Contactors to start the motor . . . Solenoids to fire the * GUN SWITCH HANDLES 
guns ... Relays to control the radio—floodlights—landing gears— »% REMOTE FIRING EQUIPMENT 
* bomb releases—navigation aids—turrets...governmentapproved ,» 7yRRET CONTROLS ee 
Relays by Guardian. m 


* RADIO CONTROLS 
We are building to kill as we must and will .. . the finest electrical & NAVIGATION CONTROLS 


5 
controls we've ever designed ... more control in less space... k AIRCRAFT CONTROLS 
more room for guns and bombs. And, for control “know how”— sey se 


* BOMB RELEASES 
Guardian Electric. 
* SOLENOID CONTACTORS 


P. S.—Samples only available now for that ‘after it's over’’ product. 


ie 
Kerr. 
eae. 
eo ee 1627 WEST WALNUT STREET CHICAGO, ILLINOIS gence 
ors LARGEST LINE OF RE STRY 
a LAYS SERVING AMERICAN WAR INDU menace 
aay yy 
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OU will find these data most helpful in specifying the cor- 
rect steatite ceramic insulation for your requirements. The 
chart eliminates guesswork and might save you many hours or 


days of laboratory tests. 





You will also find from this chart that American Lava Corpo- 


ration offers ceramic insulating materials with the widest range 


of physical characteristics available from any single source. 





If you do not find the exact combination of physical character- 


istics you desire, our Research Division will be glad to work 
with you if you will detail your requirements. The skill of these 
engineers in developing special products for special purposes 


is favorably known to leading designers. 


AMERICAN LAVA CORPORATION | 


Se 
CHATTANOOGA, TENNESSEE j 


4 
4 
CHICAGO ¢ CLEVELAND e NEW YORK @ ST.LOUIS e LOS ANGELES ¢ SAN FRANCISCO @ BOSTON Jeiiw-W0)3e 0010 - We Ot 1 ck el ae 





Four tons of bombs can be carried by 
this 4-Engine Bomber of 4800 horse- 
power. Somewhere within it, Chromel 
resistance wire is doing a useful job. 
This use of Chromel is just typical of the 
many ways in which this nickel-chro- 
mium alloy is going into war produc- 
tion. But gladly do we all give up our 
electric irons and toasters in exchange 
for anything to help win this fight. ... 
Meanwhile it’s good to know that 
Chromel heating elements last and last. 


HOSKINS 
CHROMEL 


ELECTRICAL HEATING ELEMENT 


WIRE 


HOSKINS MANUFACTURING COMPANY - DETROIT, MICH. 
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HE destruction of enemy planes at night 

is dependent upon electrical teamwork. 
Efficient work of battery units and the 
reliability of the communications between 
them require a dependable insulation. 


Synthane’s combination of physical and 
electrical properties makes it as useful in 
war as in peacetime production. Among 
them are excellent electrical insulating char- 
acteristics, light weight, structural strength, 
ease of machining and resistance to corro- 


SYNTHANE 


SHEETS + RODS - TUBES - FABRICATED PARTS 


Bakelite — 


TECHNICAL 


sion from solvents, water, many acids and 
salts. 

As an aid to essential industries, some 
of which are using Synthane for the first 
time, and as a help to peacetime planners, 
the information on the back of this adver- 
tisement may prove helpful. We'll be glad 
to supply additional information if you'll 
write us. 

Plan your future with plastics. 
SYNTHANE CORPORATION, OAKS, PENNA. 


PLASTICS 


SILENT STABILIZED GEAR MATERIAL 


i] laminated 








fas 


STANDARDS OF QUALITY FOR 


QSynTHANE BakevitTe-LAMINATED SHEET: 


BLACK figures are actual test values; BROWN figures are RELATIVE values 
for use in comparing grades—100 indicates the most favorable relative value. 


(1) (1) (1) (2) Dielectric Strength (3) (3) (3) (4) Recommend: 
Tensile Transverse Compressive Short-Time Step-by-Step Power Dielectric | Dielectric | % Water Impact Temperatures 
G R A D F Strength Strength Strength Test Test Factor Constant | Loss Factor | Absorption | Strength Punching 


* 
Pounds per Square Inch Volts per Mil. (.001”) At 1,000,000 Cycles t 


xX 21,000 700 27 Cold to 1/4 7 
¥ 
Hot to 3; te 
xx 8,000 16,000 700 Cold to 1/ ; 
Hot to 34 3 
(Simple shag 
compound die: 
Xp 8,000 22,000 700 Cold to 1/ 
Warm to 
XXpP 8,000 16,000 25,000 700 Cold to 1 
Warm to 
XxxXpP 7,000 25,000 .027 Warm to 
Hot to 34. 
Cc 20,000 38,000 200 120 7.0 70 1.7 Cold to 1) ' ; 
Hot to 3/4. , 
C E 8,000 17,000 36,000 Cold to 1 
4 Hot to 3/ . 
L 9,000 20,000 7.0 70 Cold to ! ' 
Hot to 3, ‘ 
LE 8,500 19,000 37,000 .045 Cold to ! 
. Hot to 3, 


MES 


se a fc 





METHODS FOR TESTING SYNTHANE MACHINEABILITY OF 
SYNTHANE SHEETS 


1. Tests were made at room temperature, approximately 
25 deg. C., following the American Society for Testing 
Materials Method D-229-39. All thicknesses up to 14 inéh, 


inclusive. *Temperature Standards for Punching. 


2. Tests were made under oil on \4” thickness, according to Cold is room temperature, not under 60 


American Society for Testing Materials Method D-149-40-T. 





a | . ° ° a 
3. Tests were made ata frequency of 1,000,000 (7 ) Warm is 120° F. to 150° F. : 
cycles, according to American Society for Testing Mate- Bakelite — laminated " n = . 
— Method D-150-41-T. All thicknesses up to 1 inch, Hot is 175° F. to 250° F. 
nclusive, 
4. Tests were made on pieces 3” x 1” x xy” thick, according SYNTHANE CORPORATION tAIl grades of Synthane may be easily sa 
to the American Society for Testing Materials Method . ' 
D-229-39 alter immersion in water for 24 hours at approxi- OAKS. PENNA. drilled, turned, milled, etc. See Synt 


mately 25 deg. C. plus or minus 2 deg. C. (For grades C, a 
CE, L, LE, %” thickness was used.) REPRESENTATIVES IN ALL PRINCIPAL CITIES folder on machining. 





Anaconda’s Central West plants still have unfilled capacity on 
magnet wire and coil production... for war work. In addition 
to these facilities, they have experienced personnel to help solve 
problems you might have with this phase of manufacture. 

Here is an opportunity to release your time so that it can be 
devoted to other important problems. Our sales offices, located 
in all principal cities, are near you. Call 
today. A representative will be glad to 


A DA 


discuss your problem. from 


GENERAL OFFICES: 25 Broadway, New York City ‘Ths Sesalide tebe 
CHICAGO OFFICE: 20 North Wacker Drive symbolizes the best ef- 
re +s forts of modernresearch 
Subsidiary of Anaconda Copper Mining Company aid sepdiaiion. 
Sales Offices in Principal Cities 


These Improved Insulations 
Are Now Available 
Nylon —Vitrotex—and Formvar 


The commercial development of Nylon 
and Vitrotex insulations is in part the result 
of Anaconda research . . . research that 
continues with redoubled effort produc- 
ing new products for war work. Of course, 
when peace comes, the benefits of this re- 
search will be readyfor industry everywhere. 
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ANACONDA WIRE & CABLE COMPANY 
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FIRST OFFER: If you operate any kind of equipment made 
I) of aluminum and you are baffled in any way in main- 

taining it in top condition—give us the facts, and we will 
a rush you our recommendations. 


We are busy making more millions of pounds a month than we 
made in a whole year, not so long ago—but not too busy to make 
sure that no single pound of aluminum at work anywhere on war 
effort shall fail to do its share of making whatever it takes to win. 


| | SECOND OFFER: If you are making anything whatsoever 
Jee out of aluminum, and are stumped in any way in setting 

Ci up the best methods of fabricating it—give us the facts, 
and we will see that you get all the know-how in our power. 


\ THIRD OFFER: If you have joined the host of those who 
os believe that industry must even now be planning the new 
a products that will make jobs when this thing is finally 
(] over; if you are letting your imagination soar: Won’t 

you ask us to help you engineer it down to earth with all the 

up-to-date facts about Alcoa Aluminum, plus some of the very 
practical dreams we have been dreaming? 


AND THE PROPOSAL: Do some personal Imagineering, right now, 
for the sake of your own personal tomorrow. 


We have been talking Imagineering for some months largely in 
terms of the future. And in terms of industry. But here is the 
personal slant: 


(Bacay 
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Thirty billion dollars is loose in the country. 
It is the gap between what is available for 
spending and what is available for personal 
purchases. Each of us has a sliver of that 
chunk of excess purchasing power. 






If we put it into War Bonds, we are told that it will both finance 
the war, and avoid inflation. We sometimes forget that it will also 
finance ourselves, as users of goods, to buy the new products we 
are all readying, as makers of goods. Buying tomorrow, today, 
is patriotism and sense—business sense. 


Aluminum Company of America, 2179 Gulf Bldg., Pittsburgh, Pa. 


ALCOA ALUMINUM 
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Wonderful, if true! With production facilities in 
this field strained to the utmost, a new, practically 
untouched source that can really deliver — and 
pass inspection standards established for the finest 
precision instruments — is a find you can be 


proud of. 


Well, here it is — a plant that has built these 
motors since 1926 to meet the especially tough 
requirements of its own motor-driven products, 
and today is ready for all-out war production 
without extensive retooling. 

Our engineering department is qualified to design 
motors to meet your specifications as to dimen- 
sions, output, and other characteristics. 


Probably you have never heard of us (although 
we are recognized as the leaders in our regular 
field of civilian manufacture) . so let’s get 
acquainted — by telephone, if you are in a hurry 
— and then let us supply you with ample evidence 
that we can make good on our promises. 


We are well-equipped and well-manned, but our 
capacity is limited. Better put in that call now. 


JOHN OSTER MFG. CO., Bacine, Wis. 


Tee 


An extensive collection of data sheets 
has been compiled by our Engineering 
DTS er tees sel am Comey olae Merl ome seelse tetera 
Also ask for “Master Data Unit” — a 
bulletin describing our company’s back- 
Pacer eMac etlts( cme sareee Merle mIeti ee 
ing as a dependable source of supply. 
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HILE a good looking instrument case, 

such as those shown here, may be an 
outward indication of instrument quality, it is 
by no means the final evidence. 

The real measure of instrument quality lies 
deep inside —in the instrument movement 
proper. This is the real ‘works’ — where ac- 
curacy and stamina take their beginning. And 
right here is where you'll find the answer to 
the outstanding success Simpson Instruments 
have won in just a few years. 


The Simpson movement is the basically- 
better full bridge type, with soft iron pole 
pieces. The soft iron pole pieces distribute 
magnetic flux more evenly — make the move- 
ment inherently more accurate to begin with. 


wwvstile 
GETTING DOWN 4@ CASES 


The two bridges, at top and bottom, lock the 
moving assembly always in perfect align- 
ment, for lasting accuracy. Springs are care- 
fully selected, tempered and tested—magnets 
heat treated for permanence — pivots com- 
pletely Simpson-made, specially processed for 
strength and hardness—all hand crafted into 
a balanced, practically frictionless, construc- 
tion that achieves an extremely high torque to 
weight ratio. 


If your requirements are essential enough 
to give you the right to buy instruments, they 
are essential enough to rate the best. Examine 
the works of any Simpson Instrument, criti- 
cally, and you will see why, to so many dis- 
criminating buyers, best means Simpson. 


SIMPSON ELECTRIC COMPANY, 5200 Kinzie Street, Chicago, III. 
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INSTRUMENTS THAT STAY ACCURATE 
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Are your War Workers 
wasting vital minutes 
putting lock washers 


on screws? Ys: SE, 


TRADE-MARK REG. U. S. PAT. OFFICE 


FASTENER UNITS 


Now! Get faster assembly on all war equipment where screws 
and lock washers are specified! With this pre-assembled 
lock washer and screw unit even green workers can speed 
up the job! Only one unit to handle — pick it up and drive 
it —the lock washer CAN’T drop off! No awkward fumbling 
—no costly slow-downs—no wasted lock washers — and 
every screw is certain to be locked tight! 


samoues or SEAMS ae Save office time, too! One priority and one P. O. covers 
de Le | NS both parts —inventories always balance and stock records 


ie are simplified. 
-FREE FESTING KIT! 
Send for this handy sample kit —contains SEMS Fastener 


Units in a variety of head styles and types of lock washers. 
Try them yourself! Write for your kit today! 





TOL) a LT G i. is im c 8 is] Tt 0 E A , 
CML i dD | 3 5 


* PLAIN TERMINALS LOCKING SCREWS on ; 
yd : Ps 
; eee a cee Oo RADIO AND 
3 
~ INSTRUMENT GEARS COWL FASTENERS 
os 


é SPECIAL STAMPINGS 





WRITE FOR THIS 
28-PAGE BROCHURE 
ON AUTO-LITE WIRE 





It is typical of the engineering and manufacturing resourcefulness 
of the Wire Division of Electric Auto-Lite, that it is today producing 
in volume, synthetic-insulated cable which meets the exacting de- 


mands of aircraft service. 


More than two years ago, when it first appeared that our rubber 
supply might be jeopardized by war, Auto-Lite Wire Division engi- 
neers instituted research activities for an alternative insulating ma- 
terial. With equal foresight, they looked not only to their laboratory 
development of a synthetic, but also to methods of manufacture which 
would insure uniformly high standards when volume was required. 


When the pinch came, Wire Division of Electric Auto-Lite was ready! 


The same engineering abilities and manufacturing skills are con- 
stantly at work here seeking and developing improved methods of 
meeting, with insulated wire, the problems of manufacturers in many 
industries. The facilities of the Wire Division of Electric Auto-Lite 
are described in a 28-page brochure which you may have on request. 
It may suggest a way in which we can be helpful to you. 


The Electric AUTO-LITE COMPANY, Port Huron, Michigan 
WIRE DIVISION 
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No matter what you're producing for the fighting forees —-hbomb fuses. 
field kitchens. gun sights, radio transmitters, machine guns or range-finders 
—there’s a type of Parker-Kalon Self-tapping Screw that will help you save 
operations and cut assembly time! No matter what material vou’re working 
with — plastics, die castings. sheet steel, aluminum. bronze or brass - 
Parker-Kalon Self-tapping Serews will give you stronger fastenings, while 
eliminating costly, time-consuming tapping operations. Youll gain valua- 
ble time, too, when you cut out the fumbling that goes with using bolts 
and nuts — when you put P-K Screws on the job instead of trying to rivet in 
hard-to-get-at-places! 

Parker-Kalon’s rigid control over serew quality is another time-saver to 
war-busy industries. Every Parker-Kalon Self-tapping Screw is guaranteed 
to drive easily and hold tight! “Doubtful screws” — screws that look all 
right but fail to work right have been eliminated by the Parker-Kalon 
Laboratory’s thorough check-up routine. 


Call in a Parker-Kalon Assembly Engineer to study vour fastening prob- 
lems — chances are that he can quickly help you find ways to speed up your 
assemblies with the proper use of Parker-Kalon Self-tapping Serews. 
Parker-Kalon Corporation, 198-200 Varick Street. New York, N. Y. 
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Parker-Kalon Type “U” Hardened 
Metallic Drive Screws eliminate tap- 
ping operations in the assembly of 
Aircraft Bomb Fuses. Automatically 
fed and driven, these Screws save 


hours of assembly time. 

















MVE a alll) 


SELF-TAPPING SCREWS 


Give the Green Light , to War Assemblies e 


SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY... AND OTHER FASTENING DEVICES 
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“Cockpit over Tokyo... 


By utilizing “Black Light’ the United Nations night-flying 
combat pilot is able to read his instruments in the dark. With 


no tell-tale light to cause glare and eye fatigue . 


se OF betray 


him to enemy planes .. . his cockpit is in total darkness. Yet the 
pilot sees his instruments as clearly at night as during the day. 


Black or ultra-violet light is invis- 
ible to the human eye. It illuminates 
nothing except surfaces coated with 
fluorescent inks...in this case cali- 
brations and needles on indicator 
dials. 


The electronic equipment used for 
producing Black Light operates on 
converted current supplied by a 
vibrator. In this unit vital spring 
strips subjected to condensation, 
heat, and rapid vibration must retain 
their original adjustment of less than 
one half-thousandth of an inch. 


Monel’s ability to meet this require- 
ment was proved before the war, in 
similar vibrators used in auto radios 





* The information in this advertisement is published 
y permission of the War Department. 


and other applications. By changing 
to Monel the manufacturer cut down 
rejections by 91%, increased average 
life of vibrators from 1,000 to 5,000 
hours. 


In important military applications on 
many fronts .. . from “tremendous 
trifles” like spring strips above, to 
heavy parts of guns and ships... 
INCO Nickel Alloys are helping 
equip our armed forces. For vessels 
of the Navy, mechanical and chem- 
ical equipment for the Army, vital 
parts of Aircraft, and for Chemical, 
Petroleum, Steel and other essential 
industries, every pound of Nickel, 
Monel and Inconel expanded facili- 


ties can produce is urgently needed. 


THE INTERNATIONAL NICKEL COMPANY, INC. * 67 Wall Street, New York, N.Y. 





MONEL - “’K’’ MONEL + “‘S‘’MONEL + “‘R’’ MONEL © “‘KR’’ MONEL « INCONEL « NICKEL * “’2Z’’ NICKEL 
Sheet...Strip...Rod...Tubing...Wire...Castings 
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Application of Timken Bearings in the drive 
of the Vaughn 50,000 Ib. Draw Bench. 


TO ASSURE VICTORY 


BUY UNITED STATES WAR 
SAVINGS BONDS ESTAMPS 
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Serving with The tanks are coming . . . rolling forts that “*go anywhere”’ and give ] 


itas well as they take it. And in the thick of things, wherever direct 


the Armored Fo current is required from an A.C. source, I. T. & T. Selenium Recti- 
' . . 
rce sss fiers are proving they can take it, too. 













‘ 
a 
For all practical purposes these rectifiers are unaffected by dust or 
moisture, shock or vibration. They have no moving parts to wear ¢ 
; . . 7 . . 4 ‘ 
out or cause failure at crucial moments. Electrically and mechani- 
cally stable, they are efficient over the wide temperature and atmos- 
pheric ranges met in different fields of combat. “ 
Consulting engineering services available for specific requirements. 
Address Engineering Department for descriptive bulletins. . 
Basic 
same 
245 


General Offices: 1000 Passaic Ave. 
East Newark, New Jersey 
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Efficient Vibration Control made possible by the 
ADVANCED DESIGN FEATURES OF ORD MOUNTINGS 


BONDED RUBBER 


is 
He: U 





NE reason for the efficiency of Lord Bonded load ratings. Variation in capacity is brought about 
Rubber Mountings as vibration isolators by changing the length of the center metal member, 

is the shape of the rubber body. The design, the thickness or cross section of the rubber body or 
which is shown in the cross sectional drawings the stiffness of the rubber compound. Within this 
above, has been determined after extensive range of design factors, Lord has developed a line 
research and practical application to: of standard mountings for supporting loads from a 


, few ounces up to 1500 pounds each for practically | 
1. Throw stress into the body of the rubber any application of vibration control. | 


and distribute it evenly on the full bond ) 
area between the rubber and the metal. These shear type mountings are fully described in ) 
Bulletins 103 and 104, copies of which will be sent 
on request. Lord engineers have had considerable 
experience in deter- 


2. Allow the mounting to flex normally in 
shear under axial loading. 


. 
) 
: : So nnanttiinenescenen 
_ TUBE FORM MOUNTING PLATE FORM MOUNTING 

. 

: 
i 
i 










3. sie — in directions normal to — mining the correct LORD MOUNTINGS | 
vibratory tnrusis. methods of flexibly C eae ) 
ontrol Vibration — throuch adequate ) 
4. Make possible the construction of com- suspending a wide tlexibility in direction of anepanen een 
pact, light weight mountings. variety of industrial an ae enti 


. . . 
Eliminate Fatigue—trough reduction of | 






products and are 
available for work- 
ing with your en- 
Basically the design of the rubber body is the gineering depart- 
same for Lord Mountings of either low or high ment. 


LORD MANUFACTURING COMPANY... ERIE, PA. 


245 E. OLIVE AVE., BURBANK, CAL. 280 MADISON AVE., NEW YORK 520 N. MICHIGAN AVE., CHICAGO 


5. Provide efficient isolation of vibration 
and noise. 


repeated stresses 


Speed Production—t:ous eliminaton of 


close machining of the mountng base or mounting 
points 


— z 











SHEAR TYPE | 
VIBRATION 


MOUNTINGS iat FLEXIBLE C 
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The motors that licked 
the “time killers’ 


Caustic fumes...heat...were causing 
frequent insulation failures. How 
electrical engineers stopped them 


with the help of Fiberglas*: 


* x * 


A southern finishing mill converts khaki 
for Uncle Sam from grey goods. Motors 
in their plant are constantly spraved by 
steam and caustic fumes. Combined with 
extreme temperatures. the fumes caused 
motor-insulation failures every 4 to 6 
months and were terrific “time killers.” 
Beginning two years ago, the mill had 
its electrical shop start rewinding its 
motors with Fiberglas. 60 have been re- 
wound with the result to date... no insu- 


lation failures ...no wasteful downtime. 
* * * 


NETTING MOTORS back into service 





¥ and keeping them from killing pre- 
cious production time—is an even more 


important job today than in peacetime. 


For, today, electrical equipment is the 
vital source of power for our war-produc- 
tion machine. When it isn’t in service, 


it’s a boost to the enemy. 


Electrical men are devising methods 
and techniques to prevent such loss of 
production and valuable time. One tool 
they are using in ever-increasing volume 
is Fiberglas. As a component of electrical 
insulation, it is already helping keep 
peak production for the victory we are 


determined to win. 


Engineers have skillfully used this ma- 
terial . . . which is unaffected by high 
temperatures ... by corrosive chemicals, 
and moisture, as part of the insulation 
in electrical equipment that must operate 
in tough surroundings without frequent 
failures. 

There is a Fiberglas product for every 
electrical insulation need tapes, 


sleevings, tving cords, cloths— Fiberglas- 


backed mica combinations— Fiberglas- 
base laminated materials—saturated 
and varnished tubing and Fiberglas-in- 
sulated magnet wire. 

Consult vour electrical manufacturer 
or service repair shop about Fiberglas- 
insulated equipment. The next time a 
problem of tough surroundings comes 
up in vour plant, remember how forward- 
looking engineers are solving similar 
problems in many industries. Owens- 
Corning Fiberglas Corporation, Toledo, 
Ohio. In Canada, Fiberglas Canada, Ltd., 


Oshawa, Ontario. 
®T. M. Reg. U. S. Pat. Of. 


OWENS-CORNING 


FIBERGLAS 
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| Design to 
STOCK SIZES 


| Over 850 Sizes 4ave 3 Wa ys — 


TIME . . . a most important element today. Stock 
Sizes eliminate delays due to patterns, special tools or 
machinery. In most cases, delivery can be made the 
same day the order is received. Over 850 sizes to 
choose from. 


MON EY . . . saved by a low unit cost and the elim- 
ination of charges for special tools, jigs and fixtures. 
This is particularly true of small quantities. Convenient 
location of warehouse stocks provides low cost delivery 
to your plant. 


TROUBLE . . . avoided by high quality bronze, 


precision manufactured, machine finished ready for as- 
Slide Rule enables you to tell at sembly. Long, satisfactory performance is assured... 


:. ; a glance if your bearing sizes are stock quick, easy replacement is available from stocks. Write 
items. Write for one. 





today for a copy of our new catalogue. 










JOHNSON BRONZE COMPANY 


TOL es x 
570 SOUTH MILL STREET - NEW CASTLE, PA. 
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WHAT ARE 
NORMAL VALUES 
Oe Tah 

AND VOLTAGE AT 
MAKE AND BREAK ? 
DC OR AC ? 


WHAT OVERLOAD pe ON fu ] = | — 
CONDITIONS MUST z | 
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WHAT IS THE 


PERMISSIBLE ' ** All-American Contact” 


ea Rena 


RISE 2 | | Developed by Mallory Metallurgists 


WHAT FORCE IS Recently a manufacturer was designing an entirely new series of switches 

AVAILABLE TO to control circuits for electric motors driving machine tools, rolling mills 
OPEN, CLOSE : and many other types of industrial equipment. Problem was to find a 
AND HOLD THE contact material adapted to all units in this new series of switches... an 
; ** All-American contact”! 

CONTACTS ? 

Because they'd had experience with Mallory, this company’s engineers 
brought us their preliminary drawings. They imposed severe conditions 
on the contact material... electric al conductivity high enough to carry 
the motor current with a permissible temperature rise of less than 65° C. 

(1 19° F.) ... ability to withstand 50 openings and 50 closings while carry- 
ing the full current drawn by the motor with its rotor blocked in a 
stationary position. 


Viale a 
FREQUENCY OF 
ELECTRICAL 
INTERRUPTIONS ? 





TST 
ACTION OF 

oe) been 
BUTTING, WIPING 
0) Sten \°) ae 


| @ Take advantage of this Mallory service today... 
Lh : and save yourself time and money both in design 


Mallory metallurgical engineers checked these requirements against the 
complete line of Mallory -developed contact materials... then made both 
laboratory and field tests...soon created a modification of a Mallory 
alloy that was really All-American! On one device, the final “spees’ called 
for a maximum motor load on the contacts in the closed position of 77 
amperes at 220 volts. The new Mallory Contacts successfully passed an 
overload test, without sticking or welding, at more than four times this 


motor load—325 amperes! 








Unusual? Amazing? No, sir! Most manufacturers of electrical devices 
have learned that it pays to consult with Mallory engineers about contacts 
and contact assemblies while their designs are still 
tentative ... before final blueprints are made. 





and produc tion. Also, you'll want your free copy of 
the new illustrated Mallory Contact Catalog, full of 
facts and figures you need. Write us now! 


(Viera 
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YOUR MACHINE EQUIPMENT 


A treacherous, insidious saboteur lurks in every plant engaged in war produc- 
tion, alert to every opportunity to damage your machines and curtail your output. 
FRICTION is his name, and your only safeguard against him is the vigilant pro- 
tection of F.B.I.—FREQUENT BEARING INSPECTION. 

Keep all bearings clean and well lubricated. Exclude dust, dirt and moisture. 
Use only high-grade lubricants. Watch for the first signs of unusual heat or noise 
or looseness in the bearings. If possible, keep replacement bearings at hand, for 
a quick substitution if needed. America, in her vast war program, cannot afford 
to lose a single machine-hour of production. Guard against such losses by FRE- 
QUENT BEARING INSPECTION. 

We will gladly cooperate with you in maintaining or increasing your produc- 
tion— by experienced counsel on the use and care of anti-friction bearings, and by 
supplying you, wherever possible, NORMA-HOFFMANN PRECISION BEARINGS 
for replacements. 


Write for the Catalog. Let our 
engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'’N., STAMFORD, CONN., U.S. A. @ “eo 
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FOUNDED 1911 


PRECISION BALL, ROLLER AND THRUST BEARINGS 
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the Largest. 
Best Equipped. 
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Custom Molding Plant 
in the Middle West 





Compression, 
Injection, Transfer 

and Extrusion Molding 
of all Plastic Materials 


1024 N. KOLMAR AVE. 
CHICAGO. ILLINOIS. 


CHICAGO MOLDED PRODUCTS CORP 
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ANION 


@ Skill! Time! Labor! ... all are 
wasted when vibration loosens 
screws and bolts. But, when 
EverLocked, the assembly holds. 
The multiple chisel-like edges 
dig in and defeat vibration. 

EverLock Washers are used 
and approved by all branches 
of the Army and Navy. A range 
of 91 sizes in six standard types 
are available. 

Prove the superior holding 
power of EverLock Washers on 
your own assemblies. Wire your 
orders today! 


ICTORY 


PROMPT DELIVERY ON MOST SIZES 


LISTED ON GOVERNMENT ORDNANCE STANDARDS 
PRINTS BEAX 1-2-3-4 
Shown on ANS36 Ae _ Aeronautical 


y : ‘ _ ee Td 
; Chisel Edges 
: e 4 Make All the 


Difference 
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One thing above all others makes Formica the valuable material it is 
in so many industries — electrical, mechanical, aviation, chemical, and 
that is: once a Formica part is installed it remains unchanged almost 
regardless of conditions. It really stays put! 


When you build a part of Formica you can challenge the elements to 
do their worst and they won't accomplish much. 


Changes in temperature do not alter its dimensions appreciably. 
Humidity or lack of it leaves it untouched. Electrical currents can't push 
through it because it is an excellent insulator for high or low frequency 
currents. No atmospheric condition, anywhere in the world, can cause 
it to corrode, or roughen and destroy its surface, because it is inert 
chemically . . . The Formica data book tells this story in terms of 
precise engineering tests. Send for it. 


ORMICA' 


THE FORMICA INSULATION COMPANY 


4638 SPRING GROVE AVENUE CINCINNATI, OHIO 
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E used to design knitting ma- 
chines; now he’s working out the 
details of aircraft sub-assemblies. Or 
perhaps he has “changed over” from 
blueprints of streamlined trains to me- 
dium tanks—and so it goes. 

He was able to take conversion in 
stride because of his background, re- 
sourcefulness and adaptability to new 
problems and requirements. You'll 
find fresh evidence of this every day 
on assembly lines all over America. 

The Torrington Needle Bearing, 
too, has “changed over”—and its 
adaptability is proving itself anew — 


TORRINGTON 
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in applieations where its unique ad- 
vantages mean more today than ever. 

Its small size, for example, is sav- 
ing space and critical materials. Its 
remarkable ease of installation is cut- 
ting assembly time .. . its low co- 
efficient of friction, assuring smooth 
performance ...its high capacity and 
efficient lubrication, reducing the need 
for replacement or maintenance atten- 
tion—all are vital wartime features. 


jonny 





It is not surprising, then, that engi- 
neers and designers, in changing over 
to war production, have found the 
Needle Bearing to be one of the im- 
portant specifications they haven't 
had to change. 

FOR INFORMATION concerning capacities 
and sizes, send for Catalog No. 117. Or con- 
sult a Torrington engineer. He or 

is an expert in adapting the $ g, 
Needle Bearing’s advantages 3 “e 
to specific problems. em 
THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Est.1866 
Makers of Needle and Bal! Bearings 


New York Boston Philadelphia Detroit 
Cleveland Seattle Chicago Los Angeles 
San Francisco Toronto London, England 


EEDLE BEARING 
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TOMORROW'S RESISTORS 


The war has not stopped IRC engineer- 
ing and development work. It has only 
intensified it. One exacting requirement 
after another has been met. New require- 
ments will be met as they arise. 

Thus, just as IRC has pioneered the 
most important fixed and vari- 


able 
of the past two decades, you 


resistor developments 





can look to IRC for continued leadership, 
both in resistor development and in the 
all-important “Know-how” of resistor 
application and use under all conditions 
and in all parts of the world. 

Tomorrow’s resistors are being born 
in today’s crucible of War—and, 
as in the past, they will bear the 
trademark “IRC.” 


INTERNATIONAL RESISTANCE COMPANY, 405 N. BROAD ST., PHILA., PA. 


ELECTRICAL MANUFACTURING 





oul 


" 
ELECTRICA 
he a 


4 





“AA 


tik oe 






Speed-Up 
War Production 
Testing 


eed up electrical testing 
hat is 4 vital 


nieanoain o 


tbat 


les s 
tt Portable - ama 


Triple 
with the dependa 


part of war P 
And whether y 
laboratory service, 


i i est lies in 
our particular inter - 
i production line testing, 


: lant 
ld service, or P 

: t l work, fie d ro- 

experinnee, fou will Sad JoUe ae 
mainte 7 : nd lastin 

; acting 4 ; 

vided for, ~ line of Triplett sagen 

— aaa of production-line testing, 

In the 


ac- 

e full-scale 
Triplett Portables supply th Tae — 
os the consistent perform Mane 
nena nswers that result from . aan 

cae di uality, 
-guarding 4 

od of safe-guar® a 
a essential part 19 the Trip! : it 
we like the writer of the men 

£ 
d below want to back - = ae 
i oducti 
i ;me-saving Pt th 
with tume age 
posal write for complete — io 
saa Portables, panel electri 
Triplett eS, 
t. 

ing and test equipmen 











. ter 
7 F with the Ohm ena 
j on order We 
| * * we have eno0nes; 
a a + +. a couple 
Excerpt from takes 
; letter of a promi- what now " 


nent manufac- of nours- 
turer (original 


in our files): 







THE 






















TRIPLETT ELECTRICAL 






For . 
Ordina 
Becessar TY measure 


Y for uae: 


t 

spect accurecy iow 
le 

Y Using the f0l low; 


_temperatur, 


nts n 
am - °orrections are* 
Sired Frequency, Wh 7 
2g for, certeet the re ding 

0} a 

rau las; where + ana 

¥+_F&Spect ively, 
correct 7 
~ | fTequency ae 

iply Teadings 


dl ard frequenc 
TO correct “# 


temperat ure 


heving” tg 
= Tanges less thar 7 -——-- 
C026 bm leeds 7.5 volts” 





Model 625 


Models 625 D.C. and 635 A.C. Portables 
are unequalled for today’s rush in produc- 
tion testing or the rigid requirements of 
laboratory checking. These highly attrac- 
tive molded case instruments have long 
4.58” hand calibrated mirror scales. The 
hinged cover closes when instrument is 
not in use, for added protection. Black 
molded case for D.C. instruments; A.C. is 
red. Size is 6” x 514" x 21%”. Has detach- 
able leather strap handle. 





Model 425 


Another new Portable combining attrac- 
tive symmetrical case proportions, a long 
readable scale, and requiring a minimum 
of bench space when in use. A real beauty 
in design for those preferring something 
different. Case and base are molded; base 
size 5" x434". Model 425 D.C. (3.12” hand 
calibrated mirror scale); Model 435 A.C. 
(2.88” hand calibrated mirror scale.) 
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Although present Bodine production 
facilities are entirely devoted to the 
war effort, Bodine engineering service 
is still available to help you solve your 
motor application problems. 


Simplify operation with 
a reversible motor 


A reversible motor can often be used 
to advantage in automatic or semi- 
automatic operations to take the place 
of complicated mechanical reversing 
mechanisms and gears. The use of such 


i motor may be the means of simplify- 
inga complex design and reducing costs. 

Most types of motors can be made 
reversible with a simple circuit ar- 
rangement, but sometimes a change in 
the winding is necessary for best re- 
versing characteristics. The only 
motors not instantly reversible are 
those with internal switches and those 

like shaded pole motors—which are 
not reversible at all. All other motors 
can be reversed by means of a single 
or double pole double throw switch. 





x *—§ * * 
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How to make today’s 


FRACTIONAL HORSEPOWER MOTORS 





* * * * 


Wound armature motors, such as direct 
current and universal types, depend on 
a commutator for their operation. This 
must be kept clean to eliminate exces- 
sive brush wear and motor failure. Com- 
mutators require even more care than 
do most other electric motor parts. Keep- 
ing them in good order will save valuable 
copper and thereby help us win the war. 





REPLACE WORN BRUSHES 


Brushes should be inspected at regular 
intervals so that replacements can be 
made if necessary. Whenever a brush is 
removed for inspection, be sure it is re- 
placed in the same axial position; that 
is, it must not be turned around in the 
brush holder before putting it back in 
the motor. If the contact surface which 
has been “worn in” to fit the commu- 
tator is not replaced in the same posi- 
tion, excessive sparking and loss of power 
will result. 


Brushes naturally wear down and 
should be replaced before they are less 
than one-quarter inch in length. The 
commutator should also be inspected 
when brushes are removed. A commu- 
tator which is rough and pitted from 
sparking acts like a grater to wear 


Save these bulletins on motor servicing. 


LAST LONGER 


* x * * * 


brushes down rapidly and must be re- 
moved and reground. 





KEEP COMMUTATORS CLEAN 


Do not allow a commutator to become 
covered with dust or oil. It should be 
wiped occasionally with a clean dry cloth 
or one moistened with carbon tetra- 
chloride. If necessary to use sandpaper, 
use No. oooo or finer. Cut in a narrow 
strip and hold on the commutator with 
a finger. Never use a hard instrument. 
Never use emery cloth. Proper care will 
lengthen commutator life. 





BODINE MOTORS LAST LONGER 


Bodine motors are carefully built to be 
trouble-free. For example, the copper 
commutator bars in Bodine motors are 
held in a retaining ring of special steel 
and carefully insulated with mica. Com- 
mutators are turned down, and then 
ground to size with the shaft in its bear- 
ings to be sure shaft and bearing 
surfaces are concentric. Constant inspec- 
tions maintain high quality. 


You will find them helpful for future use 
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Things That We Ought 
To Know Before Tackling 
Your Plastic Molding Job. 
Some authoritative do’s and 
don’ts from one whose activi- 
ties have long included the 
job of making the other 
fellow’s parts specifications 
work. 


Controls That Meet War 
Product Adversities. 
Specialized components avail- 
able to the engineer-designer 
for those difficult and exact- 
ing specification points. 


Ways In Which Meters 
And Instruments Have 
Been Adapted To Today’s 
Realities. In greater de- 
mand than ever before, the 
indicating and recording de- 
vice has had to be changed to 
meet service adversities. 


How To Get Along With 
The Least Amounts of 
Vital Metals. By careful 
planning it is possible to ac- 
complish veritable miracles 
in doing much with very little 
indeed. Some helpful sug- 
gestions. 
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On the cover: Cooperating in a national program, sponsored by the National 
Publishers Association we devote the cover of this July issue of ELECTRICAL 
MANUFACTURING to the Flag of the United States of America. Independence 
Hall, Philadelphia, Pa., offers the background theme, here pictured. 
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Licking New Adversities 


Seldom do all factors of any one engineering-design problem long 
remain static. Something happens to the best laid plans and 
better ways must be found to offer new satisfaction until oppor- 
tunity, or pressure, for change is again evident. True in times of 
peace; this is a far more valid observation in war. 


This war has certainly upset a lot of preconceived notions as to 

the performance sufficiency of products, parts and materials. 

Atmospheric conditions have been one source of headaches for the 

engineer-designer; for encountered extremes of temperature, of air 

eaameitienl pressure, of humidity and of corrosive influences have necessitated 
CTORY some broad revisions of ideas as to just what actual operating con- 


BUY ditions may be. To maintain functions under intense vibration, 
UNITED 


STATES | shock and new values of accelerative forces has been a companion 
WAR 


oe! problem. Of course, to keep performance levels high under 
aces rapidly-restricted availabilities of metals and non-metals and in 
| the face of various less advantageous raw materials has called for 


the utmost in trained resourcefulness, too. 


War has, in addition, called for a vast stepping-up process 
whereby machines, devices and product designs, in general, have 
had to be developed to out-perform all previous “‘bests’’. A tough 
job, in which the engineer-designer and specifier of components 
has been squarely in the middle in order that complete, electri- 
cally-energized products for combat, behind-the-lines, communi- 
cation, transportation and permissible industrial production and 
commercial units may contribute to the final victory. 


In peace or in war, the quest for better ways goes steadily on. 
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Aircraft Motors Serve 


ODERN engineering-design of aircraft has not 
M only increased the number of auxiliary devices 

that are required in the operation of any plane 
but calls for making their functioning quite largely an 
electrical one. Electrically-energized units that may be 
integrated within a plane may reach a considerable 
number, specified for the accomplishment of a wide 
range of purposes and totaling, on the larger planes, 
as much as 25 to 30 kw. This is exclusive of the start- 
ing job on the main engines. So far as the latter is 
concerned a plane’s battery equipment is today in the 
nature of a standby; having sufficient capacity only for 
the operation of any auxiliary equipment which must 
he used while the plane is grounded, the main engine or 
engines idle, and before the field starting battery has 
been connected. 

The field battery is mounted on a truck which is 
wheeled into position beneath the fuselage and con- 
nections established with the plane’s electrical system. 
It then supplies the current needed to carry the ground 
load and thus relieve the plane battery, of compara- 
tively small capacity, of the drain. At the same time 
the plane battery ts recharged if necessary. The prin- 
ciple function of the portable battery however is to 
supply sufficient power for the heavy current drag in- 
volved in starting the main engines. When these are 
once started, the portable battery is removed and cur- 
rent for operation of the motors is then furnished by a 
generator which is driven from the main engine. Recent 
developments indicate the increasing use of a portable 
rectifier in place of the ground battery as this may be 
connected to the ac. system of the field. This also is 
mounted on a portable truck which functions the same 
as the portable field battery. 

Whether supplied by batteries or generators, the 





A ARCAFI motors of the series type. A—This 1/6 
hp. design is equipped with magnetic clutch and 

brake. Overall length 8 in., weight 4 1b. B—Cut-away 

view of a typical series motor of aircraft specification. 
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Without going into the details of just what 
it is that electrical ways are bringing to the 
performance of the airplane, it may well 
be pointed out what kinds and types of 
motors have been developed for the doing 
of specialized tasks aloft. Obviously such 
power units must be light in weight, reli- 





auxiliary-operated current is quite generally dc. gen- 
erated at a voltage a little higher than that of the stand- 
by storage batteries. Earlier practice employed a 12-volt 
system but the most generally used at present is the 
24/28-volt system with one or more 28-volt generators 
and 24-volt batteries and motors. This practice has 
been practically standardized for commercial as well 
as military equipment and, while higher voltages may 
later be adopted, it will probably continue throughout 
the present emergency. 


SPECIAL MOTORS FOR SPECIAL NEEDS 


ONDITIONS covering aircraft service are so dit- 
. ferent from those involved in industrial service as 
to have resulted in the development of a line of motors 
designed for this particular purpose. Many of the lead- 
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Special Needs 





able and compact. Again, they must out- 
face some familiar, as well as some new, 
conditions of operating adversity; extremes 
of vibration, temperature, atmospheric 
pressure, humidity, etc., etc. Many motor 
builders have developed special types to 
meet just such aircraft service needs. 





ing motor manufacturers are now in position to supply 
a complete line to fulfill all of the aircraft requirements 
and have so standardized this line that the motors need 
no longer be considered as special from a production 
standpoint. Others, while not producing a complete 
line, have specialized on designs suited to specific 
applications. While construction details of these motors 
may not be here indicated, a description of some of the 
principle features will offer helpful data for the specifier 
of such components. In general, there is presented but 
a composite picture since all features will not be found 
in a motor of a single make but may be secured by 
proper selection for individual cases. 












HREE members of 
an aircraft motor 
line. A—1/10 hp. 
motor with outside 
cooling fan. B— 
With magnetic brake. 
C — With two-pole 
connector. 


Obio Electric Mfe. 
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The accompanying table indicates some of the many 
purposes for which aircraft auxiliary motors are used. 
The individual selection will depend upon the size of the 
plane, the type of main equipment and whether the plane 
is to be used for military or commercial purposes. 
When supplied for the latter, all components must 
comply with such specifications as are issued by the 
\rmy or Navy Air Corps. 

Aircraft motors being in a class by themselves must 
possess special features not found in industrial equip- 
ment as well as have numerous characteristics of all 
motors but which, for air service, must be developed 
to a higher degree. Primary, of course, is the achieve- 
ment of extremely light weight and the accomplishments 
of many motor builders toward this end have been most 
remarkable. 


PURPOSES FOR WHICH ELECTRIC 
MOTORS ARE USED ON AIRCRAFT 


Ammunition Hoists 
Antennae Reels 
Band Switching 
Bomb Hoists 
Compasses 
Controlling Devices 
Cowl Flaps 

De icer Pumps 
Direction Finders 


Nose Gears 

Oil Coolers 

Propeller Pitch Changers 
Pumping Equipment 
Radiator Shutters 

Radio Receivers 

Radio Transmitters 
Recording Devices 
Remote Instrument Control 
Remote Radio Control 
Retracting Landing Gears 
Small Blowers 

Small Hoists 


Feathering Pumps 
Feed Pumps 

Flap Mechanism 
Float Retractors 
Gyroscopic Instruments | Superchargers 


Tachometers 

Trim Tabs 

Turret Operation 
| Wing Flaps 


Hydraulic Pumps 
Intercommunication 
Landing Lights 
Mail Pick-ups 





Reduction in the weight of aircraft motors is not only 
accomplished by the use of especially light frames, but 
(since they are of the dc. type and not subject to the 
speed limitations imposed on ac. motors by dependence 
on the number of poles) by increasing motor speeds. 


\ircraft motors are usually of bipolar construction 


although in some cases four poles are employed. Speeds 
may range from 1750 to as high as 7500 rpm. (or 
higher) and output ratings from 1/200 up to 7 hp. 
Specific designs often show an increase in the output of 
an aircraft motor of from four to eight times that of a 
conventional motor of corresponding weight. 

Other essential features involve resistance to vibra- 
tion and shock to a far greater degree than is en- 
countered in land service, to extreme variations in 
temperature, and with the ability to operate satisfac- 
torily at the extreme altitudes which modern planes 
attain. Such motors must operate without failure or 
troubles through a temperature range from —22 deg. F 
(-30 deg. C.) to + 122 deg. F. (+ 50 deg. C.). 
Frames of aircraft motors are usually of aluminum, 
for lightness, although magnesium castings are often 


used when extreme weight reduction is imperative. 





HIS 1/13 hp. motor, intermittently rated, 
may be specified for undirectional or 


reversible service 





IDELY-SPECIFIED form. A—This 1% hp. unit 
with splined shaft has a brake, is close-coupled 
and is provided with a special terminal socket. Note 
wired assembly screws. B—Fractional hp. type witl 


worm-cut extension shaft. 


They are provided with poles of a high grade of lamin- 
ated steel which are bolted to the frame. One of the end 
shields carries the brush rigging which is usually per- 
manently adjusted at the factory for the most satis- 
factory operating position. Brush holders must be of 
such design as to allow the motor to operate equally well 
in either direction of rotation and with the intended 
rotation of unidirectional machines plainly indicated by 
an arrow. Motors for but one direction of rotation are 
equipped with a single-pole connector while those for 
reversing duty have a three-pole receptacle. Usually 
one of the brush holders is grounded. 

In addition to the conventional open types, frames 
may be furnished with various enclosures. Thus they 
may be fully enclosed, fully enclosed with fan cooling 
or explosion-proof. The latter must be so designed 
and constructed as to withstand an explosion of gaso- 
line vapor should such occur within the motor casing 
and to prevent ignition of the vapor surrounding the 
motor by sparks, flashes or explosions occurring within 
the frame. 

In self-ventilated motors, the air is circulated by a 
fan integral with the motor and all ventilating openings 
require protection by wire screens, expanded metal or 
perforated covers. Aircraft motors are supplied with 
bases or arranged for side or flange attachment to the 
device with which they are used. The latter form of 
attachment is most generally employed in this form of 
application. 

When very slow output speeds are required from 
high-speed motors, integral worm gearing of single or 
double reduction will provide the same at a less total 
weight than would be involved with a machine built 
for a slow-speed shaft output. 

The frames of most aircraft motors are equipped 
with ball bearings as being less likely to fail to function 
properly at those extremely low temperatures which are 
often reached by modern planes. On the other hand, 
at least one make of motor employs a form of oil 
impregnated bronze bearing. 

Windings of aircraft motors may be series, shunt or 
compound, while, for frequent and rapid reversing serv- 
ice, a split-series winding may be used. In the latter, 
a separate field coil is supplied for each direction of 
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rotation so that a reversal of the motor may be accom- 
plished by the change of a single lead. For insulation 
of the windings either glass or some form of synthetic 
rubber-like material is often encountered.7 In some 
motors, the field windings have glass insulation and 
the armature windings synthetic material of a texture 
less brittle than glass. 

The armature windings, after being placed, are ex 
panded by running at high speed, following which they 
are double-dipped and baked. The commutator leads 
are swaged, or practically riveted to the commutator 
hars to obviate any possibility of loosening as might 
occur if soldering alone were depended upon. 

Mica insulation between commutator bars should be 

undercut to form a groove not over 3/64 in. deep and 
the design should provide a wearing depth of at least 
7 per cent of the commutator diameter. Commutator 
maintenance should not be required oftener than at 
300 hr. intervals. All motors should be capable of with- 
standing for a period of one minute a dielectric test 
voltage of 500 volt, and the insulation at normal oper 
ating temperatures not less than 0.2 megohm. 
Shaft extensions of aircraft motors may be straight, 
plain or splined, or they may be machined to any par 
ticular need of the application such as worm or pinion 
cutting. 

Some aircraft motors must attain full speed within 

about six revolutions and be brought to a stop within 
the same time. For accomplishing this, they are fur- 
nished with magnetic brakes which are mounted as 
integral elements of the frames. So positive is this 
brake action that in actual practice they are frequently 
stopped in about three revolutions. 
Vibration is one of the adverse conditions that must be 
carefully guarded against in the construction of motors 
for aircraft service. This means precision construction 
throughout with special attention to armature balancing 
by dynamic methods.  Vibration-resistant assembly 
methods and parts are widely specified in this type of 
motor. 


+ See, “Within-The-Product Wiring Yields To Changes, Too,” 


May 1942. 
t See also “Assembly Parts To Meet Hard Usage,” Sep- 
tember 1941. 
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PECIAL power 

sources. A—Dy 
namotors in two 
sizes. B—Dvna 
motor, primarily 
for radio oper 
ation. C—A frac 
tional hp. type 





Ratings of aircraft motors for continuous service are 
usually based upon a temperature rise, at rated load 
and time rating, of 50 deg. C. (122 deg. F.) with an 
ambient temperature of 50 deg. C. Much of the service 
performed by aircraft motors is however of an inter- 
nuttent nature and, for such loads, they may be rated 
on an intermittent basis. Such ratings naturally result 
in the use of smaller and lighter frames than are re 
quired for motors of a corresponding rating on the 
Intermittently rated 
motors are suited to service which demands operation at 


continuously operating basis. 


substantially constant load for a period of three minutes 
with a cooling period of 17 min. 

Prevention of radio interference requires special pre- 
cautions in order that radio reception and transmission 
shall not be impaired. The motor may be mounted on 
a metal wall or plate which serves as a ground return 
and the motor and battery connected by a cable located 
as closely to the ground plate as possible. The radio 
noise influence voltage is measured at a point midway 
hetween the battery and the motor, using a suitable 
noise meter capable of measuring a minimum noise of 
one micro-volt. Radio interference at radio frequency 
shall not exceed 100 micro-volt at radio frequencies be- 
tween 200 and 20,000 kc. 

Brushes used in aircraft motors have required, and 


Continued on p 74 








Insulating Varnishes That 


BY CHARLES R. UNDERHILL 
CONSULTING ENGINEER 


UNDAMENTALLY, the use of an electrical in- 

sulating varnish is to provide additional protection 

of various kinds to insulated coils or windings 
when and where it is needed. While primarily used for 
electrical protection, mechanical and other kinds of pro- 
tection also are required. The development of the 
electrical industry has increasingly demanded _ better 
protection for electrical equipment, particularly of the 
power class. This has brought forth numerous elec- 
trical insulating varnishes for treating electromagnetic 
coils and windings and other devices and parts for in- 
tegration within various complete electrically energized 
products. For the foregoing reasons, and also because 
electrical insulating varnishes for civilian use must be 
somewhat modified for the duration, a review of the 
characteristics and methods of application of electrical 
insulating varnishes are here given for the benefit of 
the engineer-designer, since upon them often depend the 
uninterrupted life of the products of his design. 

By analogy, electrical insulation is comparable to a 
somewhat elastic pipe or other constraining wall. Funda- 
mentally, of course, the object of electrical insulation 
is to confine the electric current to the conductor-chan- 
nel wherein it is designed to flow. Leakage through or 
over, or a breakdown of, the electrical insulation results 
in various forms of damage to and, in some instances, 
destruction of, coils and other parts of electrical equip- 
ment and apparatus, as well as fire and casualty hazards. 


MANY CAUSES FOR INSULATION FAILURE 


DVENT of higher electrical pressures or voltages 

and alternating currents, with their associated, 
continually-varying magnetic fields and corresponding 
vibratory mechanical forces, not only has placed greater 
electrical strains upon insulation.but also vibratory me- 
chanical stresses or forces at double frequency, besides 
customary vibration, which tend to loosen coil con- 
ductors and cause them to chafe and weaken the insula- 
tion through abrasion, thus causing short circuits and 
shut-downs. Particles of foreign conducting material 
getting between adjacent turns or layers produce quite 
similar results. 

A predominating cause of insulation failure is one 
where the insulation becomes leaky or where it becomes 
a partial electrical conductor through the presence of 
moisture. This problem has been fought since the birth 
of the electrical industry. The insulation resistance is 
generally considered as being inversely proportional to 





— 


To provide additional protection for in- 
sulated coils, transformer windings, arma- 
ture windings, etc., many types of insu- 
lating varnishes are available to the engi- 
neer-designer whose electrically-operated 
product must withstand high voltages, 
vibration (both electromagnetic and me- 


the relative amount of moisture present, as much as 
10 per cent by weight being found originally in cotton 
and fibrous material used in the covering of copper wire. 
The insulation resistance is also a good indication of the 
aging of.the varnish in a treated coil. 

The presence of acids and alkalis and their fumes, 
even in mild forms, tends to accentuate this leakage, 
particularly with relatively high voltage. Moisture tends 
to dissolve traces of active chemical substances to make 
moisture-bearing insulating materials leaky. Thus cot- 
ton is purified by removing salts from the yarn. Glass 
and asbestos fibers must be soda-free before being 
applied to magnet wires. Insulating materials, such 
as cellulose in contact with positive, fine copper wires 
carrying a potential in coils used in radio and ignition 
systems, tend to cause green corrosion or cupric-com- 
pound through electrolytic action, as also may occur in 
coils operating on de. when moisture is present. Again, 
some insulating varnishes may tend to have a corrosive 
action on copper. 

From an ideal viewpoint, all coils and other parts 
subject to the foregoing and other quite similar con- 
ditions should be treated in some manner, as with an 
electrical insulating varnish, by first having all material 
within the structure perfectly dry and free from active 
chemicals, oil, and other deleterious substances, and 
then by impregnating the structure with a suitable elec- 
trical insulating varnish, after removing all air there- 
from, so that the varnish can penetrate to the extreme 
depths, as in deep-wound coils. After the varnish has 
been cured, oxidized, or dried, no moisture or other 
deleterious substances can get into the structure so long 
as the varnish remains intact, and the coil-wall will 
more readily conduct heat. 

The foregoing paragraph describes an ideal condition 
substantially like that obtained in certain forms of 
electrical apparatus, as in the windings of electric 
motors, generators, and transformers when the varnish 
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t | Protect Product Windings 





Merely painting the outside of a coil or winding with 
insulating varnish seals in the moisture and other dele- 
terious substances and prevents their escape to the out- 


chanical), centrifugal force, etc., or must side, although it does prevent more of them from getting 
operate in dust-laden, corrosive or humid inside. 
atmosphere. Herein are outlined the gen- Common sense based upon past experience differ- 


entiates between coils which should be treated with 
insulating varnish and those which need not be treated. 
It does no harm to impregnate all coils with insu- 
lating varnish, but there are many cases where no 
such treatment is required at all. It is largely a matter 
of voltage, internal heat, mechanical forces, and environ- 
ment. The effects of external mild acids and alkalis 
PRAAPAAPRARARAARARRARRAAIIII AAA Ree and their fumes, moisture, oil, and h at, always must be 
considered. Coils are easily protected mechanically) 
and electrically from external solids. 

Low-voltage, light-duty coils wound with textile 
covered wires often are treated with a wax compound 


eral classes of varnishes best suited for spe- 

cific or general applications in promoting 

long life and breakdown-free performance 
of many types of electrical windings. 


‘ has been properly applied and dried, although certain or with a mixture of waxes or resins for low-tempera- 
insulating varnishes are attacked by water or oil, and ture operation. Electric-controller, magnetic-chuck, 
j by acids and alkalis and their fumes. In such cases, magnetic-clutch, and other coils, which may be exposed 
the outer surface of the dried varnish protecting the coils toe dust, metallic and carbonaceous particles, oil, and 
; or windings must itself be protected by another varnish corrosive agencies, either singly or in combination, and 
or enamel which resists these agencies. especially if they become too hot internally for melting- 
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SOME CHARACTERISTIC ELECTRICAL INSULATING VARNISHES 




















; | | Ba king | Air-Drying 
4 | Properties and Methods Temp. | Time Time 
: Type of Varnish ; = _Uses — 8 _ of Application Dee eal Deg. F. Hr Hr Base & Thinner* 
i Clear Coil Fastening cotton tapes, var- Water and oil resisting. With ~ 1/12 ae A ee 
4 Sticking nished cambric, and insulating | stick or brush | 
i a incense ; iN citi 
Clear Automo- All types of automotive arma- Waterproof, resistant to oils and 240-250 | 5-8 | Tung oil and resins 
tive Baking tures. acids. Dipping or heavy brush- | B 
ing 
] Clear Coil Bak ~ High- and low-tension coils, Oil-, acid-, and water-proof 940-250. | 812 Tung oil and resins 
ing transformer coils, form-wound | Dipping or impregnating. 
coils, stators and armatures. 
i Clear High-speed Small tool and other high-speed Acid-, oil-, and water-proof. 245-255. | 46 Tung oil, phenolic 
/ Baking armatures that are subjected to Spray gun or dipping. and hard fossil tes- 
j high temperatures. ins B 
4 Clear Air-Drying | Deep and tightly-wound coils, Acid-, oil-, and water-proof. ~ 240-260 | 3-6 8-12 Tung oil and syo-— 
; i And Baking | small and large hand windings. Spraying, dipping, or brushing. thetic resins 
Clear Air-Drying — ~ Final coat on armatures, fields, Oil-proof, highly resistant to. | 1/3 ~ Plasticizers and 
: Finishing | and stator coils. acids and alkalis. Brushing or resins C 
(Spirie) spraying only 
] j ~~ Black Elastic ~ Large form-wound coils or Acid-, oil-, and water-proof 320-240 8-10 ~ Tung oil, linseed 
Baking stators. Dipping or brushing. oil, and synthetic 
> / resins B 
1 7 Quick Black Dc. and ac. motors and stators. Water-, alkali-, and acid-resist- 220-240 3-6 "| Tung oil, linseed 
‘ Baking ant. Builds approximately § oil, and black syo- 
: 7 mils per coat. Dipping and thetic resins 
] brushing B 
“4 4 ~~ Black Baking For general use on practically Acid- and water-proof, but not 920-240 1/2 4 ~~ Tung oil and black 
and Air-Dry- all types of coils and armatures oil-proof. Dipping, brushing, resins B 
eC ing spraying 
c Black Air-Dry- Final coat on armatures, fields, Prevents absorption of lubricat- Plasticizers, res- 
: ing Finishing and stator coils. ing oils and moisture. Brushing 1/3 ins, and dyes 
r (Spirit) or spraying 
Black Air-Dry- An insulator of high dielectric When thoroughly dry, is ex- — ik 1 ~ Tung oil and syn- 
. ing Finishing properties tremely tough and adhesive with thetic black resins 
l excellent water- and acid-resist- B 
; ant qualities. Baking or spraying 
Air-Drying Red All electrical fields. Fairly flexible, heat- and arc- 200 1/2-5/6 1-2 Tung oil and syn- 
: Protective resistant, and dust repellant. thetic resins 
n j Sealer Brushing or spraying E 
c ‘ "Red Oilproof Electric motors, transformers, Prevents oil seepage into mica ‘ 1/2 Shellac and drying 
it : Enamel and armatures portions of commutators. With | oils 
ic smal] brush. 
h * A—Benzol. B-—Benzine naphtha. C—Denatured alcohol. _D—Alcohol. E—Special supplied by manufacturer. 
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compound treatment, must be protected with insulating 


varnish. Various coils and other parts of electrical 
equipment for use at sea and in humid climates also 
generally require protection. Power and high-voltage 
transformer coils, field and stator coils and armatures or 
wound rotors of electric generators and motors, for 
example, require good varnish protection since, with the 
exceptions of oil-immersed transformer coils, the wind- 
ings may be exposed to the above deleterious agencies 
as well as water and internal heat. 


ECAUSE electromagnetic coils and windings of 

different types and dimensions for various pur- 
poses require corresponding degrees and kinds of treat- 
ment, as outlined, there naturally have been developed 
a number of kinds of baking and air-drying solidifying 
insulating varnishes to meet specific, and some general, 
conditions. It may be stated that all electrical insulating 
varnishes are good varnishes if each type is applied in 
the particular situations for which it is best suited. The 
wrong varnish may prove disastrous. 

New electrical apparatus, such as armatures, gen- 
erally are vacuum impregnated, whereas the vacuum 
treatment seldom is applied in maintenance and repair 
work where time may be an extremely important factor, 
or vacuum treatment 1s not really necessary. In some 
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cases, where only slight repairs are required, vacuum 
treatment of an entire stator, for example, while desir- 
able, certainly would not be necessary if a satisfactory 
job could be done without it, as often is the case. 

Lacking vacuum-impregnating equipment, the dipping 
of coils without vacuum treatment offers the next best 
method. Whereas most coils to be treated should at 
least be preheated, dipped, and baked in a baking oven, 
if the latter is not available or when the size or weight 
of the apparatus will not permit dipping and baking 
ina baking oven, it may be necessary to treat the coil 
or apparatus with an air-drying varnish, as by brushing. 
Coils have been baked through the heat developed 
within them by connecting them in a circuit of suitable 
voltage. Often there is a strong temptation to use 
a quick-air-drying varnish instead of one really requir- 
ing more time but no air-drying varnish will give so 
long a life as will a good baking varnish. 

\Vhen cured, baked, or dried, insulating varnishes 
should be dry clear through a coil structure and should 
be stable to ensure constancy of electrical and other 
properties, which should be excellent from low to high 
temperatures with long life. The electrical resistivity 
and the dielectric strength should be high. The dried 
varmish should be hard, tough, and mechanically strong, 
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PRODUCT DESIGN CONTESTS 


OFF FOR DURATION 


tighth Annual October Product Design Number to Feature 


Victory Production and Post-War Planning 


Since industry’s every facility and man’s every 
productive effort must be pointed in only one 
direction in these vital days .. . toward the win- 
ning of the war and the acceleration of war pro- 
duction . . . The Gage Publishing Company. 
sponsor of the annually conducted ELECTRICAL 
VMIANUFACTURING PRODUCT DESIGN CONTESTS, 
feels that it can best contribute to the 
carrying out of that program by deferring any 
further such competition for the duration. 

Thus hundreds of key men . . . engineers, 
designers and executives engaged in important 
product development .. . will continue to give 
their every minute to their immediate and prime 
jobs of making war material, industrial ma- 
chines and apparatus. Ordinarily they would be 
‘ager to participate in what would be the eighth 
such annual ELECTRICAL \IANUFACTURING prod- 
uct design contest, if it was held this year. 
Many had already expressed a desire to enter this 
year’s competition. 

However, as resultful as these contests proved 
to be in normal years and despite the substantial 
contributions that each made to product develop- 
ment and to the thinking of product-making 
personnel, all efforts must now be focused upon 
industry’s common objective. We must gear our 
industrial production to what earlier had been 


considered impossible accomplishments, now 
happily being realized, and to so intently apply 
ourselves to that purpose as to obscure all other 
considerations. We can all look to the post- 
war years ahead for a resumption of these very 
stimulating competitions that have proved so 
popular and constructively worthwhile. 

Industrial production (to speed the victory) 
and engineering design (to pave the way for peace- 
time pursuits) will instead be the featured con- 
tent of this year’s Eighth Annual October Prod- 
uct Design Number of ELECTRICAL MANUFAC- 
TURING, The feature-packed issue will be right 
on the readers’ beam with product-making ideas 
importantly related to the major war-winning 
job of today while also peering into the realm of 
the product developments of tomorrow. 

By word and picture, from the experiences of 
authorities that have kept apace with war’s 
swift-moving developments, will come much of 
interest and practical value to every reader. 

Look for the Eighth Annual October Product 
Design Number, out October Ist. Be sure not to 
miss seeing and reading it. Your contribution 
to the war industrial production effort will be 
more purposeful and your place in the post-war 
product development parade more secure because 
of the time that you spend with the issue. 
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Shift In Priority System Control. Chief instrument 
in the shift from the qualitative control of the priority 


system to a quantitative control, in which preference 
ratings will be granted only for a specific amount of 
material, is the Production Requirements Plan, by 
which reference ratings are assigned for limited amounts 
of materials in each calendar quarter. Use of PRP 
has now been made mandatory for almost all companies 
using more than $5,000 worth of critical metal in a 
quarter, including Government shipyards, arsenals and 
munitions factories. 

Emphasis shifts from preference ratings which merely 
require one order to be filled ahead of another, to direct 
control of materials, and allocation based increasingly 
on the end use of manufacturers’ products rather than 
previously assigned ratings. An allocation classification 
system to provide better information on end use will be 
mandatory on all purchase orders after July 1, except 
orders by retailers or for resale to retailers. 


Wilson Leads Manpower Fund Drive. President 
Charles E. Wilson of the General Electric Co., has 
been named chairman of the Electrical Industries Divi- 
sion of the War Production Fund to Conserve Man- 
power, it has been announced by William A. Irvin, 
chairman of the fund. In his capacity as chairman of 
the division, Mr. Wilson will organize and lead the 
drive in the electrical industry to obtain the funds with 
which the mounting trend of accidents in war-produc- 
tion plants may be curtailed. 

The War Production Fund to Conserve Manpower, 
a part of the National Safety Council, has been created 
in accordance with a proclamation issued by President 
Roosevelt calling for mobilization of resources “in pre- 
venting wastage of human and material resources of 
the nation through accidents.” 


Office Machinery Further Restricted. In a move 
to hasten conversion of the industry to 100 per cent 
war work, the WPB has sharply curtailed the manu- 
facture of various types of office machinery and set up 
a system of distribution control so that only essential 
users may obtain the machines produced. Such items 
as adding machines, dictating machines, accounting and 
bookkeeping machines, addressing machines, time re- 
cording machines and other types of office equipment 
are covered by the order, L-54-c. Previous orders, 
L-54-b and amendments thereto, had governed the dis- 
tribution of office machinery but placed no restriction 
on production. These orders are now revoked. 
Production of many types of familiar office equip- 
ment, including cash registers, change making, coin 
handling, check handling and envelope handling ma- 
chinery and autographic registers, was halted under the 
terms of the steel conservation order, M-126. Order 
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A summary of current news releases 

by government bureaus as affecting 
ESM, the products, activities, interests 
a and cooperative action of the readers 


of ELECTRICAL MANUFACTURING. 


L.-54-c is designed to regulate production until the end 
of the year so that a sufficient stockpile of essential 
types of machinery will be built up to take care of all 
requirements until June 30, 1944. Production quotas 
fixed for various types of machinery are based on a 
survey of estimated minimum requirements of Govern- 
ment and essential civilian users. 

Manufacturers and dealers are prohibited from filling 
back orders for new office machinery except to the 
Army and Navy. Manufacturers and dealers may ap- 
ply to WPB for authority to deliver machinery built 
to special specifications for a customer, which was as- 
sembled or in the process of fabrication and assembly 
as of June 1. On future orders, the Director of Indus- 
try Operations will authorize manufacturers and dealers 
from time to time to make deliveries to the Army, 
Navy, or Maritime Commission, probably on an alloca- 
tion basis. All other deliveries are restricted to orders 
bearing a preference rating of A-9 or higher issued on 
a PD-1A certificate signed on or after June 1. 


WPB Restricts Instrument Production. Ina move 
to conserve nickel, chromium and their alloys, the WPB 
has assumed control over the production and distribu- 
tion of many types of instruments, regulators and con- 
trol valves used in general industrial processing and in 
the manufacture of war material. 

The order covers 28 specific items forming com- 
ponent parts of industrial processing instruments, valves 
and regulators. In certain cases, it restricts the size 
and maximum chromium and nickel alloy content of 
these items. The order outlines manufacturing speci- 
fications for various types of instrument parts, such as 
valves, nozzles, protective tubings, thermocouples, 
sockets, etc., and sets forth the use to which these parts 
may be put. It is estimated, on the basis of industrial 
instrument production statistics for 1941, that the re- 
strictions imposed by the order will result in savings 
this year of at least 283,000 pounds of nickel and 60,- 
000 pounds of chromium. 


National Emergency Steels. Technical information 
on the National Emergency Steels, which are made in 
accordance with new specifications designed to conserve 
scarce alloying elements, is accumulating and is now 
available to industry. Increasing use of the steels has 
made them more readily available at steel mills and 
warehouses, and numerous tests have been made. In 
addition, steel companies have been making physical 
tests on the new steels as they are produced. Some 
of the tests have been made on single heats, but others 
have been made on several sizes and after various heat 
treatments. 

To make the information available to industry, the 
Iron and Steel Institute has collected all existing data 





and published it in loose leaf form. Included are curves 
showing the hardenability characteristics of all NE 


steels and the mechanical properties of a number of the 
compositions. 


Conservation Regulation For Platinum. Prompted 
by the idea that the Axis lacks platinum, WPB has 
halted all traffic in this metal except that conducted 
through normal accepted trade channels, and has ruled 
that all transfers of the metal must be accompanied by 
a report to the WPB on the nature of the transaction 
and extent of the inventories. The order specifically 
forbids anyone to buy, sell, transfer and otherwise dis- 
pose of any platinum, or alloy, or compound contain- 
ing one per cent or more of platinum except to a person 
known to be a dealer, distributor, processor or consumer 
of platinum. 


Iron And Steel For Flashlights. General Limita- 
tion Order L-71 has been amended to permit flashlight 
manufacturers to use up inventories of plated iron and 
steel at a rate not exceeding their 1940 production. 

While the original order prohibited the use of alumi- 
num, crude rubber, chromium, nickel, tin, brass or cop- 
per in flashlights the new amendment permits use of 
these materials if they were plated on steel prior to 
March 31, 1942, and provided such plated steel was in 
the possession of the manufacturer or his supplier prior 
to March 31. 

The original order prohibited the use of iron and steel 
in flashlights and batteries after May 3, 1942, except 
in reflectors, contact fittings, battery top seals, battery 
under jackets, eyelets, rivets, and caps and ferrules. 

The new amendment permits the use in flashlight 
cases and batteries of iron and steel which was in fabri- 
cated form and in possession of manufacturers or their 
suppliers prior to April 1, 1942. Such use may not 
exceed the rate of production in 1940. Relaxations per- 
mitted in the amendment are subject to previously 
issued metal conservation orders. Under General Con- 
servation Order M-126 no iron or steel may be used in 
flashlight tubes after August 3, 1942. 


Laboratory Equipment Curtailed. Because of the 
critical shortage of scientific equipment, university and 
other private laboratories engaged in research work 
unrelated to the production of materials, or any other 
research not directly connected with the war effort, 
will be unable to secure new laboratory equipment un- 
less the particular use is approved by the Director of 
Industry Operations. 

This is the result of a new WPB limitation order 
which prohibits the sale and delivery of laboratory 
equipment except for certified essential uses in order to 
conserve highly critical materials and to make certain 
that such equipment will be available for vital war 
purposes. In addition to making special provision for 
the handling of requests for equipment for uses not 
specifically permitted, the order permits any laboratory 
or other user to obtain repair parts and operating sup- 
plies for maintenance of existing equipment. 

The regulations which will affect 600 manufacturers 
and 3000 laboratories prohibit the sale, delivery, rent- 
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ing or purchase of laboratory equipment in which any 
of the following materials are contained: aluminum, 
chromium, copper, iron, magnesium, molybdenum, 
nickel, steel, tantalum, tin, titanium, any alloy of these 
metals, rubber, any synthetic rubber, or non-cellulose 
hase synthetic plastics. 


Steel Tube Curtailment Asked. To avert a critical 
shortage of steel tubing in essential war production of 
planes, guns, bombs, ships and other vital war products, 
users have been asked by WPB to limit their consump- 
tion of cold drawn seamless tubing to those operations 
where no substitute is possible. In a letter to users of 
cold drawn tubing, Reese Taylor, Chief, Iron and Steel 
Branch, WPB, stated that substitutes are available and 
satisfactory for a number of purposes and asked that 
hot rolled seamless, electrically welded, gas welded, lap 
welded, or butt welded tubing be used wherever pos- 
sible. Unless large scale voluntary action is success- 
ful, Mr. Taylor said, drastic regulatory action will 
have to be taken by WPB. 


New Lamp Process Saves Mercury. [Engineers of 
the Hygrade Sylvania Corporation have cut the amount 
of mercury used in the manufacture of fluorescent lamps 
by approximately fifty per cent. The saving is effected 
by a new manufacturing method developed since the 
war, on which a patent has just been granted. The 
new process has the double effect of saving mercury 
and of producing improved lamp performance as well. 

Basis of this process is a mercury “bomb” which is 
exploded in the interior of the lamp during manufac- 
ture, ejecting the exact amount of mercury needed, and 
eliminating the wastage resulting from previous methods. 
Mercury, high on the list of critical materials, is essen- 
tial to the operation of a fluorescent lamp, because 
fluorescent light is caused by the action on fluorescent 
materials of ultra-violet rays emitted by electrically ex- 
cited mercury atoms. That the importance of the glare- 
less, efficient light they produce is recognized in Wash- 
ington is evidenced by the fact that production of the 
lamps for the war plants springing up all over the 
country is permitted to continue. 


Substitute Metals For Light Bulbs. Use of critical 
materials in the manufacture of electric light bulbs will 
be restricted without curtailing the production of the 
light bulbs, themselves, by the issuance of an amend- 
ment to Limitation Order L-28. This will be made 
possible through the use of substitutes that will not 
affect the efficiency of the light bulbs. The base, for- 
merly made of solid brass, will be made of steel plated 
with brass. Lamp leads which were formerly half 
nickel and half copper will be made of iron wire plated 
with nickel and copper. Filament supports, formerly 
made of nickel and molybdenum, will be made of iron 
wire plated with nickel. The filament itself will con- 
tinue to be made of tungsten, since no satisfactory sub- 
stitute has been found. The plating process will require 
only about one-tenth as much of the critical metals as 
was used before. 

Substitution provisions of the order will go into ef- 
fect July 1, 1942. Not only will there be no curtail- 
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ment in the production of lamp bulbs, but the amend- 
ment permits greater production than in 1940. Dur- 
ing the three-month period beginning July 1, 1942, and 
for each three-month period thereafter, a manufacturer 
is permitted to produce bases for incandescent and fluo- 
rescent lamps at a rate of 125 per cent of his produc- 
tion in 1940. In addition, he may exceed even that 
rate of production in one three-month period if he will 
reduce his production during the succeeding three 
months accordingly. 

Robert Beatty, of the WPB Consumers’ Durable 
Goods Branch, estimates that the order will result in 
monthly savings of the following critical material, based 
on 1940 consumption : 1,000,000 pounds of brass, 40,000 
pounds of copper, and 30,000 pounds of nickel. 


New Materials Scarcity Report. Reflecting the in 
creased momentum of the nation’s all-out war effort, is 
the third provisional report on relative scarcity of cer- 
tain materials, issued recently by the Conservation and 
Substitution Branch of the Bureau of Industrial Con- 
servation. This report follows the arrangement of the 
previous ones and lists materials in three groups ac- 
cording to their availability for substitution or use in 
civilian industry. 

In the first group are the more critically needed ma- 
terials that are not sufficient for war and essential civil- 
ian uses. The second group contains many scarce 
items, whose production and use is evenly balanced but 
of which the demand for a greater supply is not as criti- 
cal as those in the first group. The third group lists 
materials which are available in quantity. 

\mong the materials listed in the first group the 
available supply of which is inadequate for war and es- 
sential civilian uses and in many cases for war purposes 
alone, are the following: Alloy iron, Alloy Steel, Alumi- 
num, Aluminum Pigments, Cadmium, Calcium-Silicon, 
Chromium, Cobalt, Columbium, Copper, Copper Scrap, 
Iridium, Magnesium, Manganese (Electro), Nickel, 
Nickel Scrap, Rhodium, Tantalum, Tin, Tinplate and 
Terneplate, Tungsten, Tungsten Carbides, Vanadium, 
Wrought Iron, and Zine (High Grade). 

Materials that are essential to the war industries, 
but the supplies of which are not limited as are those 
of the first group include: Aluminum Scrap (No. 12, 
Remelt), Antimony, Arsenic, Bismuth, Calcium, Fer- 
rosilicon Iron (Gray, Cast, Malleable), Lead, Lithium, 
Manganese (Ferro), Mercury, Molybdenum, Palla- 
dium, Pig Iron & Scrap, Platinum, Ruthenium, Silicon 
and Alloys, Steel (Bessemer, Carbon, Basic, Serap), 
Zine (low grades), and Uranium. 

Materials generally available in significant quantities 
as substitutes for less available materials include only 
gold, indium, osmium and silver. 


Welding Rod Distribution Controlled. Distribu- 


tion of welding rods and electrodes has been placed 


under strict control by an order recently announced by 
the Director of Industry Operations. Welding rods 
and electrodes, under the terms of Limitation Order 
L-146, may be delivered without restrictions only to 
the Army and Navy, specified Government agencies, 
governments of the United Nations, for operations 
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under the Lend-Lease program, and to accredited 


schools which are training welding operators under a 
course conforming to the American Welding Society’s 
code for minimum instruction requirements, or schools 
established within industrial plants which meet certain 
instruction qualifications. 

Other deliveries of ordinary rods and electrodes are 
confined to orders bearing a preference rating of A-9 
or higher. In the case of alloy electrodes or rods, which 
mean ferrous-base electrodes or rods whose core wire 
contains more than 2 per cent by weight of materials 
other than iron or carbon, deliveries may not be made 
except on orders of A-1-] or higher. 

The order also provides for the setting aside each 
month, for repair and maintenance purposes only, 6 per 
cent of each type of rod or electrode delivered by a man- 
ufacturer during that month. Persons ordering rods 
and electrodes for repair and maintenance must so 
specify on their orders and must not use the equipment 
for any other purpose. Also, no one is permitted to 
acquire rods or electrodes if the result will be to in- 
crease his inventory bevond a sixty-day supply. Manu- 
facturers must file a record of all shipments with WPB. 


Sump Pump Designs Altered. Simplification in the 
design of electric sump pumps in order to save con- 
siderable amounts of copper and copper base alloy has 
been ordered by the WPB. The simplification prac- 
tices, embodied in Schedule 10 to Limitation Order 
L.-42, prohibits the use of copper and copper base alloy 
in certain parts of the units. It is estimated that on 
the basis of 1941 production, about 400 tons of the 
critical materials will be conserved for the war effort. 


How to Go After War Work. As a guide to war 
work, that production may be further stepped up, the 
War Production Board has recently issued, “Con- 
version—How to Go After War Work” a factual, 
dramatized review of ways and means by which sup- 
pliers may obtain, plan for and encourage government 
orders. Notable attention is given to the problems of 
the smaller manufacturer with word and picture reviews 
of just how some of these producers have been able to 
convert relatively simple machines and facilities to all- 
out aid to the war production program. 


Who’s Who and What Is Done in OEM. Recently 
issued by the Office for Emergency Management and 
obtainable through the Superintendent of Documents, 
Washington, D. C., the “OEM Handbook” fully de- 
scribes present functions and authorities of the Federal 
war agencies whose activities are co-ordinated within 
the Office for Emergency Management. Each board, 
division and committee is carefully defined as to func- 
tions and personnel with many helpful suggestions for 
efficient contact with such groups. There are also 
shown organization charts for each functional group. 
Regional directors of the Division of Industry Oper- 
ations and the field offices allied with them are listed 
in full detail. A significant and comprehensive guide 
to the Office for Emergency Management and its pri- 
mary sub-division the War Production Board. 


Vibration Is the War Product's 


BY JOHN C. LEBENS JR. 


PRODUCT DEVELOPMENT ENGINEER 


EFORE Pearl Harbor, the development of a new 

product was a meticulous procedure from the 
time of its conception. After thorough and exhaus- 
tive laboratory tests were completed, a control pro- 
duction was placed in the sympathetic but unbiased 
hands of engineers for analysis and criticism before re- 
leasing the product to the general public. Thus, televi- 
sion receiving sets were being used by a select group 
of engineers in and around New York long before the 
general public realized that television was anything but 
a catch word. 

Today, there is little or no time for comprehensive 
tests and control productions. Yet mechanical failure 
must be minimized as never before. Hence, the engi- 
neer-designer must be right in his calculations, be sure 
of his materials, and be ready to see thousands of his 
products in actual production before he has had an op- 
portunity to check his work thoroughly. In many cases, 
his problem is made more difficult by the fact that he 
has been projected into a field in which he is not en- 
tirely at home.* Many plants have been forced to cease 
the production of their civilian products and to manu- 
facture, in their stead, those war products which can 
be handled by their existing plant equipment. Others 
have converted civilian products to war time ones. 


Fig. 1 





ETHOD of mounting a fragile body in 
order to obtain a minimum of trans- 
mitted vibration. 


* To-be-recognized adversities, facing the military and be- 
hind-the-lines electrically-energized product, include not only 
vibration and shock, as covered by Mr. Lebens, but also ex- 
tremes of temperature, atmospheric pressure, humidity, accelera- 
tive forces, etc., etc. 
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In either case, the designing engineer's basic con- 
cepts must be extended well beyond anything dreamed 
of in peace time. The radio transmission engineer, for 
example, appreciated vibration enough to isolate the 
fragile parts of his transmitter with vibration dampen- 
ers. But he probably never dreamed that he would be 
forced to build a transmitter to operate in the center 
of a continuous man-made earthquake such as found in 
the “jeep” of today. 


SHOCK VIBRATION A NEW FACTOR 


AR TIME demands have, in fact, forced many 

designers to alter their conception of vibration 
materially. Vibration may be defined as an oscillatory 
motion, either rotational or translational, of fixed or 
variable frequency. Before Pearl Harbor, designers 
were principally concerned with the vibrations caused 
by machines themselves or parts associated with them 
and more or less dismissed the shock vibrations with a 
passing word. 

Any moving parts in a machine have a tendency to 
set up vibrational forces, either linear, rotational, or 
both. These forces can be reduced to a minimum by 
dynamically balancing the moving parts but, in almost all 
cases, the vibrational forces cannot be eliminated com- 
pletely. This is particularly true if the speed of the 
moving parts varies. The device can be dynamically 
balanced quite effectively at almost all speeds, but in- 
variably there are one or more speeds that cause exces- 
sive vibrations. These speeds usually are the natural 
frequency of the machine, a subharmonic, or a harmonic 
of this frequency. 

These objectionable vibrations can be isolated from 


Fig. 2 





ELECTRICAL MANUFACTURING 





> 
$ 
a 
: 
j 
: 
4 


ot iB 


Lei aa ei Na naa ah i PT NO RR esate 


ili inns Ay eR da 































Major Operating Adversity 








Wherever electrically-operated machines So also does resistance to corrosion, which 
and devices (especially those incorporating is closely allied with the fatigue life of 
delicate parts such as relays, protective many of the component parts entering into 
devices, timers, vacuum tubes, etc., within complete assemblies. Here is a first-aid-to- 
their design) are used, as in airplanes, the-engineer-designer story which outlines 
tanks or warships, resistance to vibration some basic fundamentals in connection 
and shocks takes on major importance. with vibration and shock mechanics. 





| delicate parts which would be injured by them through weight of the body “A” and the less the vibrational en- 
: the use of vibration dampeners. The vibration damp- rgy will be transmitted through them from the sup- 
eners usually are used to isolate the objectionable vibra- oa of the body. 
tions at their source, thereby preventing them from be- These conclusions can be shown mathematically as 
ing transmitted to any part of the product. However, follows: The natural frequency of a supported weight, 
if this is not practical each fragile portion of the ma- the center of gravity of which coincides with the elastic 
| chine can be isolated from the whole by the use of center of the mounting system, is inversely propor- 
individual vibration dampeners. tional to the square root of the static deflection, or 
Consider a body “A” (Fig. 1) which is to be isolated 188 
; from vibrations. The usual procedure is to mount “A” i= =~ (1) 
. : on vibration dampeners “B” so that there is no solid \ ‘D 
y connection between “A” and the support “C,” and the where I, is the natural frequency of the mounted sys- 
; center of gravity of the mounted system coincides with tem in cycles per min. and D is the deflection in inches. 
‘ its elastic center. Ideally complete isolation can be ob- The curve of equation (1) is plotted in Fig. 2. From 
, tained, but practically some of the vibrational energy the curve and from the equation it is seen that as D in- 
. will be transmitted through the dampeners. The softer creases (as the strength of the mounting springs is de- 
the dampeners, the more they will be deformed by the creased) the natural frequency decreases, the curve ap- 
n 


proaching zero as an asymptote. 
Also the transmissibility of the elastic supports can 
be expressed by the equation 


100 _ 
= (2) 


TRANSMI/SS/8/L/TY 
;W/THOUT DAMPING 4 yt 4 } } 4 + 4 + | 


dae’ de rh: 1 2 
F_)2 where T is the transmissibility in percent, F is the ap- 
plied vibration frequency 


a 


in setae per min. and F, is 















Fig. 2 


Effect of the stiffness of the vibration dampeners 
on the natural frequency of the suspended system. 





Fig. 3 


HOWING the effect of the ratio of the disturbing frequency 
to the natural frequency on the transmissibility of vibration 
dampeners, 
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the natural frequency of the mounted system in cycles 
per min. The curve of Equation (2) is shown by the 


broken line in Fig. 3. 


As the strength of the supporting springs are de- 
creased D, the deflection, in equation (1) increases. 
As D increases F,, the natural frequency of the sus- 
pended system, decreases. As F, decreases, the ratio 
of the natural frequency to the impressed frequency, 
F/F,, increases so that T, the transmissibility in equa- 
tion (2), decreases as long as the natural frequency is 
smaller than the applied vibrational frequency. The 
broken line curve shown in Fig. 3 is based upon no 
energy absorption in the vibration dampening supports. 
Actually, energy is consumed so that the curve will be 
modified as shown in the solid line of Fig. 3, the exact 
shape being dependent on the characteristics of the sup- 
porting system. 


MANY CAUSES OF SHOCK VIBRATIONS 


HE above is the usual concept of vibration when 
iT the principal factor is the constant frequency v1- 
brations set up, as a rule, in some part of the apparatus 
itself from which it is necessary to isolate certain parts. 
Whenever the shooting starts, be it on land, or sea, or 
in the air, the steady state vibrations are no longer 
predominant but, when everything must function at 
its best, shock or impulse vibrations completely over- 
shadow all else. A few of the more obvious causes of 
shock vibrations are crash dives or depth charges under 
the sea; torpedoes or shells on the sea; shells or mobile 
equipment moving over rough terrain; and shrapnel, 
air pe ckets or power dives in the air. The forces exerted 
by gravity on the parts of an airplane when it pulls out 
of a power dive are impressed on the component parts 
of the plane momentarily so that they may be regarded 
in the same category as shock vibrations. 

The system shown in Fig. 1, mounted with its 
center of gravity coinciding with the elastic center, will 


have no tendency to rotate when purely translatory vi- 





Fig. 4 [BRATOR used to introduce 
the effect of shock vibration 
and the acceleration of gravity in 

testing various products. 
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brational forces are impressed on it. However, it will 
rotate around its center of gravity when a couple is 
applied to it. If rotational vibration is injurious to a 
device, the vibration dampeners used to isolate it can 
be so placed that the vibrational forces generated in the 
machine of which it is a part pass through the center 
of gravity so that there will be no tendency for it 
to rotate. But the shock forces may be in any direc- 
tion and the direction may, and probably will, vary from 


instant to instant. Hence, either the number of mount- 


Fig. 5 


Electromotive Series 


Magnesium Lead 
Aluminum Antimony 
Zinc Bismuth 
Chromium Copper 


Iron Silver 
Cadmium Mercury 
Nickel Platinum 
Tin Gold 





ings must be increased, complicating the design, or 
rotational vibration, caused by the shock, must be an- 
ticipated, and the device designed accordingly. 

No matter how small the suspended body may be, 
it 1s composed of parts which must be smaller than 
the whole. These individual parts may be attached to 
the main body at only one or several points through- 
out their length so that they are free to vibrate at their 
natural frequency independent of the main body except 
for the influence of the end connections. When the 
shock hits the suspended body, we have in effect the 
result obtained when a tuning fork is struck with a 
rubber mallet. The vibration dampeners are strained 
within their elastic limit so that the internal stresses 
tend to restore the body to its original position. The 
body vibrates and, since the restoring forces at each 
stage are proportional to the distortion, the vibration is 
a simple harmonic of a constant frequency. The wave- 
shape of this natural frequency is modified by any 
superimposed frequencies caused by the steady state 
vibrations. Therefore, at the instant of impact a reson- 
ant condition is obtained which would persist but for 
the damping effect of the suspending system. 

Under these conditions, the subassemblies which are 
mounted on the suspended mass and directly connected 
to it at one or more places, but are free to vibrate 
independently of the larger mass throughout most of 
their length, have a natural frequency greater than 
that of the total suspended mass and, therefore, greater 
than the frequency impressed on them. From this it 
is seen that the vibrations set up in the suspended sys- 
tem by the shock, when impressed on these smaller 
more delicate parts, will be in the danger range as 
shown in Fig. 2, where the transmissibility amplifies 
instead of dampens the impressed vibrations. 

Continued on p. 120) 
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Intense beam concen- 
tration, obtained by a 
primary precision- 
ground and _ polished 
silvered-glass reflector, 
is a feature of this 18 
in. searchlight with 
pilot house control or 
flat base for use in in- 
dustrial plants, public 
utilities, ordnance 
plants and aboard 
ships. A metal second- 
ary reflector permits 
continuous operation 
with lamps up to and 
including 1500 watt. 
The lens is of heat and 
impact resisting pol- 
ished glass mounted 
against a weathertight 
gasket; primary reflec- 
tor is a 19 in. parabolic 
commercial - precision nag 
mirror coated with sil- 
ver and sealed by an 
electrolytic coating of 
copper and synthetic 
material. Secondary reflector is of polished metal too. 
The body is supported in a steel bow with locking 
handles to position the luminaire at any fixed elevation 
and rotation. Socket assembly is the standard mogul 
bipost-type rated at 50 amp. 60 volt. It is normally 
fixed in position but is independently adjustable for 
elevation and ‘rotation. 


Westinghouse Elec. & Mfg 


For finishing external spur and helical gears by means 
of a rotary finishing tool, this machine is operated 
through push buttons located at the front of the frame 
and directly above the work zone. These buttons 
control the rotation of the tool in either direction, as 
well as the reciprocation of the tool. The tool is 
advanced into the work by a feed cam, and the stand- 
ard cam is so arranged that the tool makes two com- 
plete cycles and then stops automatically. The stroke 
length of the reciprocating tool slide is controlled 


through dogs and small-travel switches. 


switches are included to stop the machine automatically 
in case of failure of the other units. A timing switch 
governs the period of ‘‘dwell”’ at the ends of the stroke 
where reversal of direction of the finishing tool takes 
place. The finishing tool is rotated by a four speed 
motor (mounted on the top of the machine with a 
ventilated cover) the speed of which is set by a drum 
controller. The finishing tool slide reciprocating 
motor is mounted inside the main slide and another 
motor pumps the cutting compound to the finishing 
tool and work. This machine is provided with auto- 


matic lubrication. 








Industrial Transformer 
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Fellows Gear Shaper 


Readily portable and designed to be shock-proof, this 
insulation breakdown tester includes a high reactance 
transformer (which limits the short circuit current to a 
safe value), plastic handles (with disappearing points 
that assure protection to the operator), double-pole 
toggle switch in the low voltage circuit (which com- 
pletely disconnects the set when in open position), 
switch with eight points (to vary the secondary volt- 
age) and standard 14 watt lamp which lights up 
immediately the unit is in operation and gives an 
indication of the condition of the circuit under test. 
The lamp is protected with a removable slotted cover. 
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E. A. Myers 


No projecting ribs or corners are visible in this 
hearing aid which includes many mechanical refine- 
ments. Integration of the plug with the main shape 
of the housing was developed as a necessary feature 
of appearance, unity and minimum shape distortion. 
The delicacy and precision of the mechanism called 
for commensurate treatment of the housing. Design 
by Peter Muller-Munk. 


Where the daily production of various parts does not warrant special 
equipment for a particular job, this portable airless metal cleaner is 
suitable. Typical applications include such work as lathe beds, 
flywheels, gears, pulleys, frames, housings, valves, furnace castings, 
etc. The unit is suspended by means of a cable which connects with 
a spring balance so that the unit can be raised or lowered with ease. 
The balance, in turn, is mounted on a2 carriage that is free to move 
on a radial track to any point in the blasting area. The entire unit 
is mounted in a yoke; the hand wheel, motor and blasting unit 
being integral. By turning the hand wheel the operator can direct 
the blast to any angle. Abrasive (metallic shot or grit) is fed to the 
wheel through a pipe from an overhead storage hopper. The pipe 
is arranged with universal couplings to permit complete flexibility 
to the blasting unit. Operation of the wheel and flow of abrasive 
are regulated by convenient controls. A 2 hp. motor is used. 
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American Foundry Equipment 





Among the features included 
in this 24 in. external diam. 
gear grinding machine for use 
in the production of high 
speed, heavy duty, diesel, 
electric, locomotive and ma- 
chine tool gears, are hydraulic 
drive for grinding wheel 
carriage and hydraulic oper- 
ation of the index head and 
trimmer. Spindle is of the 
precision preloaded ball! bear- 
ing, removable body type, 
and is driven by motor 
driven V-belts. Machine is 
equipped to take one 714 hp., 
1800 rpm., motor for grind- 
ing wheel spindle and one 5 
hp., 1200 rpm., for hydraulic 
pump motor unit and !4 hp. 
motor for coolant pump. 
Grinding wheels are 8 to 14 
in. diam. by 3 in. hole, 4% in. 
up to 2 in. thick. Safety in- 
dexing and automatic cycle 
stop, automatic forced feed 
lubricating system for work 
table ways are other features. 


Gear Grinding Machine 
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Protection against 
intruders and sabo- 
teurs is possible 
with this long range 
photo-electric burg 
lar alarm control, 
for outdoor and in- 
door use over very 
long ranges. The 
light source pro- 
jects a practically 
invisible light beam 
for distances of 350 
to 700 ft. and it is 
possible to com- 
pletely surround 
power plants, defense factories, etc. 


on flood lights, closing gates, etc. 


in gate house, office or other point. 


silver and will handle 15 amp. ac. and 8 amp. dc. Control_operates 
from 115 volt ac. source of supply. 
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If the light beam is broken by 
intruders or saboteurs, the photo-electric control contacts close, 
thereby sounding alarms, operating a central station system, turning 
The control is provided with a 
latching unit including a push button station which may be located 
This serves to latch the alarm 
in operation once the light beam has been momentarily broken until 
reset button is operated. The control is unaffected by changes in 


local light and operates 24 hr. a day. The relay contacts are pure 





Featuring a super-sensitive danger indi- 
cator which lights up to indicate leakage 
up to 1000 megohm (1 million ohm), this 
insulation and breakdown tester has four 
voltage sources available—250, 500, 1000 
and 2500 volt. To operate it is only 
necessary to connect the two test leads to 
the circuit, appliance or motor to be 
tested, then throw the switch. The 


Superior 
Instruments 


This semi-automatic, hydraulic-feed 
lathe is suitable for various types of 
aeroplane cylinder turning as well 
as for the manufacture of many 
gun parts, including liners, breech 
mechanisms and barrels. The ma- 
chine shown here is for the manu- 
facture of all size shells from 75 mm. 
to 8 in. inclusive. It is equipped 
with seven cutting tools, five on the 
front side, four of which turn the 
straight section of the body and 
one, the boat-tail, on the end. It 
offers a cutting speed of 310 ft. per 
min., using seven tools. The five 
front tools feed at 0.052 in. per 
rev., while the back tools are fed 
in to cut off or face the open end of 
the shell and face the back end of 
the shell to length at the same 
cutting speed, using 0.032 in. feed. 
This high speed of operation steps 
up rough turning of shells to 28 to 
30 per hr. 


Sparks Machine Tool 


danger indicator will instantly light up to 
indicate defective insulation, or insulation 
which, because of its excessive leakage, 
indicates a potential or imminent break- 
down. The instrument will also indicate 
“shorts” and ‘opens’ and as a safety 
feature includes a jewelled pilot lamp on 
the front panel which indicates when high 
voltage is on. 


Here is the “‘walkie-talkie’’ set that is revolutioniz- 
ing field communications. This official signal corps 


release shows palm microphone, head band receiver 
and connecting equipment for this radio telephone 
which is weather-protected by a neatly-zippered 


Photoswitch 


case and carried on the back. 







Kellogg Switchboard & Supply 




























i 










ee 





cena se 








ens cerns sem 








Utilizing an electrically sensitive recording paper which is furnished in the 
form of perforated charts 7!4 in. wide by approximately 500 ft. long, this 
chronograph is especially suitable for obtaining records of events with 
relation to the time of day, to recording the incidence of alarms in a multi- 
plicity of circuits, for indicating the percentage of actual running time of 
electric welders and other machine tools, etc. The rolled chart, contained 
within the case, is advanced over a sprocket-equipped platen by an electric 
clock motor at an exactly regulated speed of 24 in. per hr. The chart is 
printed transversely with time lines at 15 min. intervals and the hours of 
the day are marked. Longitudinally the chart is divided into 25 numbered 
channels. 25 styli travel in these numbered channels. The styli mark the 
paper with a dense black line when connected through any contact-making 
system to the high side of the 115 volt lighting circuit, make no trace 
unless electrically energized. To make momentary signals clearly visible, 
the styli are constantly oscillated transversely at a frequency of one full 
cycle per 3 sec. and with an amplitude of 3/16 in. within the boundaries of 
their marked channels. 





This cross-roll type machine straight- 
ens, sizes and burnishes tubular and 
bar stock from 1/16 to 3 in. diam., to 
tolerances as close as 0.002 in. at speeds 
up to 300 ft. per min. A 25 or 40 hp. 
motor may be supplied. Note the 
positions of the crossbar pressure 
wheel, angulation adjustment immedi- 
ately below, adjustment wheels for 
lateral and elevation control, roll in- 
dicator and motor control; all easily 
accessible to the operator. Roll and 
gear shafts are mounted on tapered 
roller bearings. 


Taylor-Wilson Mfg. 





Electro-Medical Lab 


Suitable for rough cutting 
straight bevel gears up to 14 
in. pitch diam. and 6 to 1 
ratio in large or medium 
quantities this machine has a 
single hydraulic control lever 
which operates the work head 
for changing blanks, includ- 
ing chucking and movement 
of the head. The standard 
work spindle has a nominal 
diameter of 3-29/32 in. at the 
large end and a taper of 
39/64 in. per ft. Change 
gears are used to control the 
index. All moving parts are 
fully enclosed and automati- 
cally lubricated. The cutter 
motor is 5 hp., 1800 rpm., 
the index motor is 14 hp., 
1800 rpm. and the hydraulic 
motor is 1 hp., 1200 rpm. 


Gleason 
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Paragon-Revolute 


Built in three models, this self-contained dust collector unit 
has filtering capacities ranging from 275 to 1100 cfm., with 
air velocities in inlet ducts up to 6000 ft. per min. There 
are two standard inlets in each unit (3, 4 and 5 in. respec- 
tively). Motor capacities for the units are 14, and 1 hp. 
The motor, fan, fan housing and electrical connections are 
all fitted in a removable plate. There are three filters in each 
unit (of the ‘“throw-away” type made of glass fibre) which 
are easily removed for cleaning or replacement. Two units 
are supplied with a filter shaking mechanism. 


Today, the watchword is “speed.’’ This continuous type copier for 
making contact prints on subdued-light type photographic materials 
will make reproductions rapidly from any type of original up to 44 in. 
width by any length, and eliminates the necessity for special dark 
rooms. Reproduced tracings may be made from blueprints, black and 
white or colored originals. An 8 in. diam. glass cylinder is provided and 
the original and sensitized material revolve with this cylinder. On the 
inside of this cylinder are located three fluorescent lamps; usually two 
white and one gold. The white lamps are used for making reproduc- 
tions from black and white originals. The gold lamp is used for making 
reproductions from blueprints. Sensitized material is carried in roll 
form under the feeding leaf. It passes directly into the exposure cham- 
ber and is deposited in the receiving tray. 





Hammond Machinery Builders 


Full hydraulic operation of all motions of table, 
spindle and spindle head has been built into this 
heavy 5 in. diam. spindle table type horizontal bor- 
ing, drilling and milling machine. The bed of the 
machine is a heavy gray iron casting with heavy 
section hand scraped ways 60 in. wide; the column 
houses the counterweight and motor generator set 
which are readily accessible through hinged open- 
ing; the spindle head is heavy, free of vibration, 
with quill 40 in. long mounted on two large precision 
type bearings at front and locked in the spindle 
head on floating tandem rear bearings. An 18 in. 
diam. face plate with tee slots and center plug for 
mounting and centering large milling cutters is 
carried directly on the quill. Direct drive is through 
herringbone gears, while back gear drive is through 
heavy spur gears directly in back of face plate. 
Spindle drive is through a 15 hp. dc. motor operat- 
ing in sequence with an ac. motor generator set 
providing an infinite range of speed from 8 to 800 
rpm. A speed indicator is built into spindle head 
and geared to quill intermediate shaft to readily 
indicate the rpm. of spindle in either direction. The 
starting, stopping and reversing of the spindle is 
done by a drum switch and rheostat mounted in 
front of machine. The feed and rapid traverse of 
all motions in both directions is hydraulic. Feed is 
variable from 1% in. to 9 in. per min., adjustable 
while running and rapid traverse in both directions 
is 50 in. per min. Two pumps and fluid motors 
permit the use of one motion from both pumps at 
the same time with different rates of travel. Hy- 
draulic controls are mounted on a panel on the base 
of machine convenient to operator and hydraulic 
pumps and fluid motors are mounted in rear of bed 
beneath column. 
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Self-Contained Drive Units 


HAT sensitivity of electrical and mechanical con- 

trol and accuracy need not be sacrificed because 

of the physical size and large work capacity of 
the machine involved is amply demonstrated in the 
Reed-Prentice No. 4 Vertical Milling Machine. This 
unit also offers a practical example of the fact that mod- 
ern styling can be a definite aid in good machine design 
practice. The unit is a bed-type vertical milling and 
die-sinking machine weighing approximately 18,000 Ib. 
The work table is 24 in. wide by &4 in. long with a 
longitudinal travel of 48 in. The cross slide has a 
total travel of 24 1n. Two methods of control are avail- 
able for both the table and cross slide. When the ma- 
chine is used for general milling, a five-position lever 
(automatic control lever) is used which gives a pre- 
determined feed rate and a fast traverse of 160 in. per 
min. in either direction. Table dogs can also be ar- 
ranged to work in conjunction with this lever to give 
an automatic cycle. For die-sinking work, a_half- 
handwheel (referred to hereafter as the handwheel) is 
used, which gives finger-tip control of direction of 
travel and rate of feed. The further this handwheel is 
moved from its neutral position, the higher the feed 


rate becomes. 

The spindle head has a vertical travel of 12 in. and 
is provided with a fast traverse of 60 in. per min. 
which is controlled by means of pushbuttons on the 


control station. A four-position turret stop is arranged 


BY W. S. RENIER 
ELECTRICAL ENGINEER 
REED-PRENTICE CORPORATION 








Designed for either automatic cycling 
at predetermined feed rates or for 
manual control, the Reed-Prentice No. 
4 Vertical Miller offers an excellent 
example of effective co-ordination be- 
tween electrical, mechanical and hy- 
draulic drive components. Built of 
self-contained units, each of which 
may be run or serviced separately, it 
includes complete electrical control 
throughout, combined with up-to-the- 
minute safety interlocking features. 


so that the cutter can be automatically brought to within 
1/16 in. of the work at fast traverse. The remaining 
1/16 in. can be quickly covered by use of the hand- 
wheel. 

During the preliminary stages of a new engineering- 
design, machine tool developers are confronted with the 
question of what general type or system of motivating 
power, transmission of power and control to follow. 
Usually, this is determined by past experience of the 
individual designer. If his experience has been in the 
field of hydraulics, then his first thoughts are, naturally 
enough, along the same lines. By the same token, other 
designers tend to follow very closely the fully mechan- 


ical or electric systems. 


ALL THREE USED ON MILLER 


URING the preliminary work on the subject ma- 
D chine, the designers set about to determine the 
most satisfactory system to use for each individual unit 
of the machine rather than try to follow any one system 
exclusively throughout. Proceeding along these lines, 
it was quickly determined that the machine was going 
to be part mechanical, part hydraulic, and part electric 
with emphasis on the fact that methods must be worked 
out whereby a closer relationship than has existed in the 
past could be brought about between the three general 
systems. The reasoning of the designers in arriving 
at a decision as to what units to make hydraulic, me- 
chanical, or electric will be briefly reviewed in the 
following paragraphs. 

The first realization of the designers was that the term 
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Coordinated 
for Three-Power Control 


“mechanical system’ had been misused in the past. A made as to which of the following systems were to be 
mechanical system in the strict sense of the word in- used. For the drive to the work table and cross slide, 
cludes any hydraulic or electrical system since they it was necessary to choose between a hydraulic cylinder 
depend entirely upon mechanical devices. For purposes and a screw and nut. For the spindle drive, which must 
of clarification, the understanding was reached between be variable speed, it was necessary to choose between 
the designers that a system in order to be classified as a gear box and one of the many variable speed drives 
“mechanical” must perform its function or functions on the market, such as the dec. electric and mechanical 
through the use of machine parts only. Before proceed- variable-pitch frictional units. Many variable speed 
ing with preliminary layout work, decisions had to be drives were offered for use with the cross slide and 


ABLE and cross slide drive on 

Reed-Prentice No. 4 Vertical 

Milling Machine consists of hy- 

draulic variable speed transmission. 

Built-in electrical equipment, other 

than motors and limit switches, 

ia includes a control station and 
control panel. 
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work table: however, the final choice was between a 


variable speed gear box and a hydraulic variable speed 
transmission. On the problem of controls the designers 
realized that it was going to be necessary to combine 
mechanical, hydraulic, and electrical systems to pro- 
duce the desired results. 

In arriving at decisions on the above problems, it was 
first necessary to determine the features that would 
inake the subject machine outstanding in its field, so the 
following prerequisites were set down. The method for 
transmitting power to the cross slide and table must be 
steady and smooth at all times regardless of feed rate 
and cutting load. This means that all backlash in driv- 
ing units must be eliminated. The variable speed trans- 
mission used to drive the cross slide and table must 
develop constant torque over a speed range of approxi- 
mately 320 to 1. This transmission must also have 
controlling means to allow a rapid, smooth, changeover 
from fast traverse to feed or vice versa. The spindle 
drive must be of the constant hp. type, and have ample 
capacity for withstanding heavy overloads. It must 
also be quiet in operation, and be provided with means 
for quickly changing speeds. 

\fter considering many problems, besides those men- 
tioned above, the following design features were 
adopted. 


\ IRING of ma- Z 
chine is sim- 
plified through the 
use of prefabricated 
wiring harnesses 
which are made up . 
complete to aid elec- ‘ 
trician in pulling s 
wires through con- 
duits 


~PINDLE drive consists of a sliding gear drive box 
with a single-lever, speed selective mechanism. 
Speed range is from 30 to 1170 rpm. in 18 steps. 





OURCE of power for table and cross slide drive is 
variable displacement piston-type pump and 
motor constructed as a single unit. External control 
is provided by means of solenoid-operated hydraulic 


valves. 


Spindle Drive. ‘This consists of a sliding gear drive 
box with a single-lever, speed selective mechanism. 
Speed range is from 30 to 1170 rpm. in 18 steps. This 
single-lever control of speed changing, coupled with 
the use of an electrical spindle motor jog-button, pro- 
vides a quick, efficient means of changing speeds. Spiral 
gears are used throughout to insure quiet, efficient 
operation. 

Table and Cross Slide Drive. Power is transmitted 
to the moving member by means of a screw and nut, 
the source of power being a variable displacement pis- 
ton-type pump and motor constructed as a single unit. 
Solenoid-operated hydraulic valves, also a part of this 
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variable speed transmission, furnish a means by which 
the unit can be controlled externally. The transmission 
develops constant torque over a speed range of 320 to 1 
and is designed so as to enable the use of either of two 
controlling means. A five-position sliding valve, lo 
cated on the transmission and operated from a lever 
located on the front of the machine, furnishes feed or 
fast traverse in either direction. The feed rate is deter- 
mined by the position of an adjusting screw. A hand- 
wheel is also furnished, particularly for use in die- 
sinking work, whereby a variable feed rate is controlled 
The further this hand- 
wheel is moved out of neutral, the higher the feed rate 
becomes. The interlocking and changing of the control 


by a slight movement of it. 








ONTROL station contains all push-buttons 

used during normal operation of machine and 

also a spindle load indicator which tells operator 

what load is imposed on spindle mocor in percent 
of full load. 


point automatically from the handwheel to the lever and 
vice versa was one of the real control problems encoun- 
tered and overcome. 

Controls. The control of the table and cross slide 
movements originates with either the five-position lever 
or the handwheel, either one of which is connected to 
the hydraulic transmission with mechanical linkage. This 
mechanical linkage is also used to operate limit switches 
which set up the proper condition in the electrical cir- 
cuit for the control of the unit as well as setting up the 
proper hydraulic circuit by means of the solenoid 
valves. The rest of the machine functions, such as start- 
ing and stopping motors and safety interlocks, are con- 
trolled electrically. 

Construction. The chief aim of the designers from 
the construction viewpoint was to build the machine 


up of self-contained units. Emphasis was placed upon 
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the fact that each unit must be removable from the 
machine with a minimum amount of effort. Not only 
can the units be removed but they can also be operated 
separately from the machine to allow a complete check 
of their operation. The full importance of being able 
to do this is quickly realized by maintenance engineers 
as well as the shop men who have the problem of build- 
ing the machines. 

Since this discussion is primarily concerned with the 
electrical parts of the machine, a discussion of the elec- 
trical system follows, pointing out features of construc- 
tion as well as control. 

The first consideration in the design of the electrical 
system was the question of codes. Electrical engineers 
in the machine tool industry have been struggling for 
some time with the numerous codes, so it was with the 
greatest of relief that this writer was able to consult 
the new Machine Tool Electrical Code* and follow it 
throughout the design of the machine. It is sincerely 
felt that without this code to work with, the problems of 
trying to satisfy the dozens of conflicting codes present 
throughout the metalworking industry would be over- 
whelming, and the results would in all probability not 
be satisfactory. Through the use of the Machine Tool 

* See “How New Electrical Standards Will Improve Ma- 
chine Tool Status” and special insert, ELectricaL MANUFAC- 
rURING, December 1941. 
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OUNTED inside a cast-in compartment is 
the column, the control panel is built up of 


standard units assembled on a rigid base. 














Spray Finishing ‘Technique 


BY HERBERT R. SIMONDS 


CONSULTING ENGINEER 


LONG with many other manufacturing processes, 
the war has greatly accelerated the use of spray 
painting and the development of elaborate auto- 

matic spraying equipment. The technique in this field 
was, of course, well developed before the present emer- 
gency and, thanks to this, finishing operations on war 
materials seldom constitute a bottleneck. Progress of 
the last few years has been of two closely related types: 
(1) better coating materials; (2) better equipment. 

With spray painting, as with most industrial opera- 
tions, there are three classes of processes : manual, semi- 
automatic, and automatic. On most war contracts quan- 
tities are such as to exclude the first and very often the 
second and, as might be expected, the chief development 
has been in the field of complete automatic operation. 
Nevertheless, equipment for all three processes is in ex- 
tensive use. 

lor manual operation, articles of various sizes and 
types may be mounted on a turntable which revolves in 
front of the operator. In some special cases, this pro- 
cedure is reversed with the object mounted on a sta- 
tionary base or on a non-revolving type of conveyor 
and with the operator’s position and equipment suff- 
ciently mobile to give access to all surfaces. 


TO ASSIST THE OPERATOR 


EMI-AUTOMATIC operation usually consists of 
S a modification of the type just described to relieve 
the operator of some phases of the work. For in- 
stance, a pedal control may leave his hands free to turn 
articles on the conveyor as they pass him, or a sequence 
in color may be automatically determined, requiring 
merely push-button control on the part of the operator. 

For small parts, the operation may be completely auto- 

matic except for the feeding of articles to a conveyor 
and the removal therefrom. Wherever a large run of 
identical items is involved, complete automatic spray 
painting is indicated but many conditions must be ful- 
filled in order to give non-variable results. 
Modern Equipment. While basic equipment has been 
fairly well standarized, much ingenuity is called for to 
adapt this to requirements of each job as it comes along. 
Klectric eves are extensively used to start and stop 
operations, and this has proved one of the most effective 
ways to avoid spraying a jig which may have been left 
empty at the loading station. 

Manufacturers unfamiliar with recent progress in 
spraving equipment and in types of coatings used are 
often surprised at the accurate line of demarkation 


achieved between different color coats applied simul- 





\ \ J ORK is sometimes hand-sprayed while in motion 


on continuous convevors moving past the spray 


stations 


taneously on revolving drums. Three and four sepa- 
rate guns may be mounted in a row, each spraying a 
band of a definite width on revolving work. These 
different bands are joined without detectable lines when 
all use the same colors or they join without any color 
running when adjacent bands of different colors are 
required. Equipment manufacturers have developed 
this technique to such a point that the finishing depart- 
ment needs but to control the different variables such as 
pressure and coating viscosity. 

One installation for coating the inside and outside 
of shells makes use of a conveyor with individual turn- 
tables for each shell. At the spray station, the hori- 
zontal progress of the conveyor is halted and the turn- 
tables within spraying range are revolved. Then two 
guns to each projectile do the coating both inside and 
outside in short order. The conveyor continues on 
into a drying chamber where infra-red lamps and heated 
air under pressure make continuous operation possible. 
On a conveyor of this sort it is reported that 75 mm. 
shells are continuously coated inside and outside at the 
rate of 500 an hr. 

The spray painting equipment for such an operation 
is fairly extensive, requiring, besides the compressor 
and spray guns with their hose and pipe connections, 
auxiliary conditioning apparatus consisting of filters, 
separators, pressure and air exhaust systems. 
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or War lime Products 


Air-Conditioning. An important consideration in 
any spray painting plant is its provision for maintain- 
ing a clean, humid atmosphere at the required tem- 
perature. Many of the earlier difficulties with the 
spraying process were due to the lack of modern air- 
conditioning methods. Dust, lint, dryness and undue 
heat and cold are all serious handicaps. Today, no 
designer of automatic spraying equipment would leave 
out proper air-conditioning. It is also general practice 
to have slightly higher air pressure in the spray rooms 
so that when doors are opened the air movement will 
be out rather than in. 

In large plants with extensive finishing operations it 
is often advisable to have several compressors, each 
serving a small group of guns, rather than to try to 
service all guns in the plant from one large com- 
pressor. This is because different pressures are often 
required for different work and also because it 1s neces- 
sary to shut down compressors occasionally for clean- 
ing, draining or repairing. 

Pressure reducers are located between the compressor 
and the spray gun when accurate work is in process. 
Most manufacturers of spraying equipment will fur- 
nish complete plant specifications but a few suggestions 
may help those who are changing over from manual or 
semi-automatic to fully automatic. 

It is important to have the air hose leading from the 
compressor to the spray gun large enough to avoid a 
drop in pressure and also to have it made of a mate- 





FoR runs on small parts, hand operation com- 
bined with a revolving table gives good 
efficiency. 


Modern conveyor system with a con- 
tinuous spray booth installation. 
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First developed for the automotive indus- 
try, spray painting techniques are now 
extensively employed in the finishing of 
both sub-assemblies and complete electric- 
ally-energized products. Herein are out- 
lined a few do’s and don’ts in the use of 
manual, semi-automatic and automatic 
spraying equipment for effective and rapid 
finishing of both large and small parts.* 





rial which will not affect the character of the paints or 
coatings being used. A pressure gage should be located 
close to the gun. 

The gun itself may be of any of several types. It 
usually is of the pressure feed type but may be operated 
by gravity feed or by suction or siphon feed. Pressure 
feed has been used for years by the automobile industry 
on large installations, frequently with separate pipe 


* See also, “Engineer-Design The Finishing of Your Product 
Too,” ELectricAL MANUFACTURING, March 1941 









A Spray and drving unit A) is 


Scheme (B) for fully 


lines for each color furnished to the guns. Provision 


should be made for mechanically agitating the surfacing 
material, and safety valves should be provided to pre- 
vent excessive pressures. 

Cleanliness in all points in the system is important 
and for this reason alternate pipe lines are often fur- 
nished so that one may be cleaned while another is 
In use. 

Use Good Spray Guns. Many different styles of 
guns are available but, due to the variety of work, it is 
difficult to specify any one type for any one plant. For 
general finishing work, the standard pressure-type gun, 
using an internal mix spray head equipped for regu- 
lating both fluid and air pressure, is most widely 
applicable. The design of nozzle and fluid tip depends 
upon the speed of production, the pressures used and 


upon the viscosity of the materials. For example, 


TT PICAL unit for spray-coating drums. This is for 

semi-automatic operation although, with slight 
modification and design, fully automatic spraying may 
be accomplished. 





contained and nearlv fully automatic. 
automatic spraying of small parts 


heavy materials require slot-like orifices. Lighter mate 
rials are usually sprayed through round openings. 

Care of spray guns is important. They should be 
cleaned and lubricated thoroughly after use, and _sol- 
vents should be freely used for cleaning the hose, pipes. 
valves and other parts of the system. It is general 
practice to use for this cleaning the same solvent called 
for in mixing the coating material. 

Waste Materials. Today with great stress on economy) 
of materials as well as on high production, salvage sys- 
tems are an important factor. The first consideration in 
economical spray painting is to so regulate the air 


Continued on p. 128 





ELECTRICAL MANUFACTURING 





B 


+ ee anna 


; 
: 
: 





Which would you pick to keep a fastening TIGHT? 








DEAD-FISH DONALD OR FIRM-FINGERED PHIL? 


onvsts For a good grip, no matter 

\ ytioN ¢ the some how hard the going, you'd 

_ pe vips 9° - og smalle take Firm-Fingered Phil... or 

wme 0 “ging 2h the Phillips Recessed Head 
ae? Screw. 








Long after you would have 
given up on a slotted head 
screw (or /t would have given 
up On you), you can still turn a 
Phillips Screw. The metal won't 
ream out... the driver won't 
slip out ... and you won't give 
out. Result: a much tighter fas- 
tening that will withstand all 
vibration. 










































































B WOOD SCREWS e MACHINE SCREWS’ e 
F SPECIAL THREAD-CUTTING SCREWS * 













American Screw Co., Providence, R. I. 
The Bristol Co., Waterbury, Conn. 
Central Screw Co., Chicago, Ill. 
Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 

The Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 
The National Screw & Mfg. Co., Cleveland, Ohio 
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SHEET METAL SCREWS’ oe 


Order stronger, cost-cutting Phillips from any of these sources 


Meanwhile, you've been sav- 
ing time, because Phillips 
Screws are driven faster — 
especially when the fastening is 
awkwardly located. In many 
cases, pneumatic and electric 
power drivers can be used, since 
there is no danger of driver 
slippage or split screw heads. 

Taking an average, you can 
save 50° by switching from 
slotted head to Phillips. That's 
half the time . . . and half the 
cost. Order from any of the 
firms listed below. 


if op Cor wri Phillips *=s:3s"° SCreWS 


New England Screw Co., Keene, N.H. 
The Charles Parker Co., Meriden, Conn. 
Parker-Kalon Corp., New York, N.Y. 
Pawtucket Screw Co., Pawtucket, R.!. 
Pheoll Manufacturing Co., Chicago, Ill. 
Russell, Burdsall & Ward Bolt & 
Scovill Manufacturing Co., Waterbury, Conn. 
Shakeproof Inc., Chicago, Ill. 


The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H. 


STOVE BOLTS 
SCREWS WITH LOCK WASHERS 
















Co., Port Chester, N.Y. 


— Und Fo Thty Fay — 


RONALD KINNEAR, president of the Society ot 
the Plastics Industry- 

“The most important work before our organization 
is our technical program. Since the United States 
entered the war, and before, much attention has been 
given to using plastics. They are already performing 
valuable service as helmets for the Army, in vital parts 
for shells, bombs and torpedoes, as transparent en- 
closures for combat aircraft and in all types of electrical 
and communications equipment. There are innumerable 
other possibilities where they may be used in lieu of 
nickel, bronze and aluminum. While the plastics mold- 
ing industry is already in production in an important 
volume on parts for our war machines, the industry is 
still in a position to undertake additional work. There 
are no substitutes for plastic materials in hundreds of 
war requirements.” 


DONALD M. NELSON, \W PB chairman (address- 
ing General MacArthur celebration, Chicago ) 

“We can honestly say that as far as production itself 
is concerned, we are ‘over the hump’—but as for the 
inconveniences, discomforts and hardships that you and 
I will have to endure, why we haven't even got to the 
foothills yer. 

“\We'll see a good many thriving little business enter- 
prises go out of business, and a great many people will 
find themselves taking on different jobs for the dura- 
tion—we'll pay taxes as we never paid them before, 
and we'll do without a lot of things until it really hurts 
every single one of us.” 


L. A. HAWKINS, executive engineer of the General 
Iklectric Research Laboratory (addressing the 174th 
District Conference of Rotary) 

‘Some war research workers may at times sigh for 
the ‘good old days,’ when initiative was more free and 
mobility higher. But it is obvious that the enormous 
increase in number and complexity of the scientific 
problems of modern war demands an increased degree 
of centralized control, if wasteful duplication is to be 
avoided and each problem is to receive the attention 
which its urgency demands. 

“It is no small sacrifice for many a scientist. To 
turn from the alluring search for truth for truth’s sake, 
and for the good of mankind, to the development of 
instruments of destruction, may mean a painful disloca- 
But sacrifice is the com- 
mon. lot of all in war, and the scientist has a special 
compensation in his knowledge that his war effort, be- 
yond its primary and all-important purpose of con- 
tributing to victory over the enemy, will in all likeli- 
hood yield things of great value when peace returns. 

“Tt is not only that many of the new plastics, alloys, 
svnthetic rubbers, and other materials developed under 


tion of deep-seated incentives. 


~ 
to 


Being selected comments of the 
month upon whatever may be 
pertinent and timely by industry 
men or other well-known citizens 
and government authorities. 


the pressure of war needs, will find their peacetime uses, 
nor that the opening of new fields through war projects, 
such as that of radio micro-waves, reveals vistas of 
important peacetime developments, but that new things, 
now unpredictable, will spring from the war efforts.” 


CHARLES F. KETTERING, General Director of 
Research Laboratories, General Motors Corp.— 

“Hitler can’t come close to matching the production 
of America and the United Nations. We don’t know 
at this time just what essential thing he lacks, but it is 
certain that he is missing some vital product to wage 
a successful war. This is established by the failure to 
maintain his terrific bombardment of England. If Hit- 
ler had kept up the daily barrage that he set in Septem- 
ber, 1940, for six months, the war would have been 
over now, and he would have been the victor. 

“We are going to fight this war with what we now 
have. I mean that new inventions aren’t going to play 
too important a part in this war. They will do their 
stuff in the war after the next one. 

“We have the right kind of equipment to win this 
war right now. What we need—and what we are get- 
ting—is enough of that equipment: guns, bombers, 
tanks and motors.” 





WILLIAM L. BATT, chairman of WPB (addressing 
convention meeting of the Radio Manufacturers Asso- 
ciation )— 

Emphasizing that despite shortages of aluminum, 
mica, quartz and other strategic raw materials the radio 
manufacturing industry will ‘get by’ with present avail- 
able supplies, Mr. Batt declared, “The squeeze will be 
tight at many points and that means more and more 
substitutes will be needed, like the new plastics that 
have effectively done the work of steatite insulators and 
the new procedures for analyzing and cutting crystals. 
\We need to stretch every material supply just as far 
as it can possibly go and every substitute eases the 
situation just that much.” 


PHILIP D. REED, chief of bureau of industry 
branches, WPB (in address at commencement exer- 
cises of Polytechnic Institute of Brooklyn, wherein he 
outlined a proposal that Government subsidies and low 
interest loans be granted to thousands of small indus- 
trial plants which are threatened with foreclosure be- 
cause of priorities )— 

“The future of thousands of small communities is 
dependent upon the existence of these private plants. 
It is my belief that if they cannot be preserved during 
the war and revived when it is over, a tremendous and 
imponderable change will occur in the structure of the 
social and economic life of America. Surely it is not 
the wish of this great nation at war deliberately to de- 

(Continued on p. 126) 


ELECTRICAL MANUFACTURING 








é 


he ah lM iat Lie 


eect Sala 


1 iE able se PS 


tale 









You'll find a 


FIGHTING 
\ ALLOY 


\ 


ie BeRALOY 25” 


el nO UE 


We have the facilities, personnel, and WILBUR B. DRIVER CO. 
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“The Alloy that doesn't get tired.”’ 





Fulfills unique tasks that cannot be per- 
formed by any other metal or alloy. 
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AIRCRAFT MOTORS 





Continued from p. 49 


lave received, special consideration in order to meet the 
peculiar service involving the extreme temperature vari 
itions \ brush that will give perfectly satisfactory 
service at normal altitudes and temperatures will last 
but a short time when used at the extreme altitudes 
ch may be reached by the high-flying types of planes 
\t these heights the air is lacking in moisture, when the 


ratosphere 1s reached there 1s practically © moisture 





COMMERCIAL plane specification print 
Geared-head motor as applied to air mail 
pick-up device. Accelerating and shock-absorb 


ing device also shown 


L 


present Moisture seems to act as a lubricant tor 


brushes and in its absence the friction rises consider- 
ably and causes chatter. This is especially the case on 
most aircraft auxiliaries. “‘Seizing’’ of the brushes on 
the commutator 1s also a factor which results in rapid 
brush wear. The presence of such conditions is accom 
panied by sparking which disrupts radio circuits and 
otherwise impairs the performance of the equipment. 

The remedy for these troubles consists in putting 
something in the brush which acts as a lubricant when 
the lubrication that would be present in normal atmo- 
spheric conditions is lacking. This has presented a 
rather complex problem as whatever lubricating medium 
is used must be such that it will not volatalize or run 
out of the brush when high temperatures are encount- 
ered. This has resulted in the development by some of 
the manufacturers of brushes providing the needed self- 
lubrication by methods not identified. Thus the engi- 
neer-designer specifying motors for airplane service re- 
lies largely upon the assurance of the motor builder that 
the motor supplied will be equipped with brushes which 
can be guaranteed for satisfactory operation in high 





altitude service. Brushes should, of course, have sufh 
cient capacity to prevent excessive heating when carry 
ing full load under the most unfavorable conditions 


SPECIAL GENERATORS, TOO 


ECAUSE motors employed for driving aircraft 
B auxiliaries must be supplied from a power source 
planes are provided with one or more generators, some 
having as many as five. When more than a single gen 
erator is used they must be so connected and arranged 
as to operate satisfactorily in parellel. As driven from 
a main engine the speed may vary from 2500 to as high 
as 4500 rpm. but a regulator maintains operating out 


put voltage within 2 per cent of the rating. Thus, a 


28-volt generator has a voltage regulation of about 

volt. Such generating units may be direct-connected 
to the propeller shaft, receiving ventilation from. thc 
propeller slip stream. In some cases they are attached 
to the engine frame at a level below that of the pro 
peller shaft and therefor driven by some form of trans 
mission. Generator voltage output is, in present prac 
tice, 28-volt. 


1 


In the matter of weight reduction of the generator, 


VOLTAGE REGULATOR 
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Westinghouse 


ae aes Schematic arrangement of a typ- 
siec. © {fz ‘ 


ical aircraft voltage regulator. 


Power and speed, 
without bulk and 
weight. This motor 
weighs only 1% Ib., 
measures less than 3 
in. overall and devel- 
ops 1/13 hp. at 8500 
rpm. 


Electric Motor 
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“Ahead of Schedule’ 


America’s shipyards are working “‘around- 
the-clock” to send more and more—and 
still more—ships down the ways ahead of 
schedule. 

And America’s largest shipbuilders are 
using dependable G-E Deltabeston Cables 
to keep their shipyards operating 24 hours 
a day. Not only are Deltabeston Cables 
used to carry power in building the ships 
but Deltabeston Wires and Cables are used 
for power-carrying jobs in the operation of 
the ships on the seas. And Deltabeston does 
the job—not only on the ways of our ship- 
yards but on vital war jobs in factories and 


plants all over America. It gives dependable, 
continuous service under the most severe 
operating conditions. Deltabeston has 
proved it can take it where ordinary wire 
and cable might fail. It is tough and durable. 
It is moisture-proof and flame-proof. 

For complete information on Deltabeston 
Wires and Cables, write to Section YR-721- 
12, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. 
Deltabeston Wires and Cables are distrib- 
uted nationally by Graybar Electric Co., 
General Electric Supply Corp., and other 
G-E Merchandise Distributors. 
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IRCRAFT generator developing 5.7 kw. at 28 
volt and weighing but 42 lb. A performance 
improvement of 35 times that of standard automotive 


tvpe shown at the right 


accomplishments have paralleled those with motors, d 


ue 
to the use of light-weight metals and also by high 
speed operation. Thus, a high-output engine-driven 
generator which is rated at 6 kw. now weighs about the 
same as a standard 34 kw. generator of the automotive 
type did about two years ago. 

The power output of an aircraft generator will de- 
pend upon the number and capacity of the auxiliaries 
which it is to serve and whether this capacity is pro 
vided by a single generator or is divided between two 
or more generators. The mechanical construction of 
aircraft generators partakes of the general features and 
characteristics for aircraft motors. 

Whether the power for the auxiliaries is served by 
one or more generators, it is important that the voltage 
should be closely regulated. Otherwise, the speed of 
the generator would cause too great fluctuations for 
satisfactory motor operation. 


Regulators provided for aircraft service differ some- 
what from those suited to industrial service. In prin- 
ciple, the aircraft voltage regulator is of the multiple- 
contact type and consists of a sensitive magnet, respon- 
sive to very small variations in current, which by its 
upward and downward movement acts to close or allow 
to open a series of contactors thereby cutting resistance 
out or into the shunt field circuit of the generator. The 
multiple contactors are mounted at the extreme end of 
bronze spring leaves with built-in silver contacts at the 
movable end of each leaf. These leaves are clamped 
together at the stationary ends with strips and spacers 
of thin insulation. These are so clamped to an insu- 
lating block that, in free position, all contacts are open 
and equally spaced. The opening force on each con- 
tactor is dependent upon the tension in its own leaf; 
thus being self-sufficient. 

Double-deck, or double-stack, assembly enables the 
use of the maximum number of contacts in a minimum 
space as the full number of steps is obtained by alter 
nating the operation of the contact leaves in one o1 
the other of the stacks. 


\n electromagnet is employed for activating the 


closing or releasing of as many leaves as is required t 
introduce or remove the steps of field resistance to 
maintain the generator voltage within the predetermined 
limits. Dampening is obtained by the use of an air 
dashpot both the piston and plunger of which are con 


structed of stainless steel. 


Dynamotors, in aircraft, provide energy for radio 
transmitters and receivers at a voltage higher than that 
obtained from the main generator or battery. The de- 
sign involves a single field frame with a common set ot 
separately excited field coils. The armature has two 
commutators and a double set of windings, one for 
operation on the low voltage of the generator or battery 
and the other for generating a voltage suited to the radio 





General Electric Co, 


Typical dc. dynamotor for aircraft. Here shown for 
100 watt at 28 to 575 volt and 15 watt at25to250 volt. 


plate supply or other purposes; virtually a rotary de. 
transformer. The primary winding is usually designed 
for operation on a 24/28-volt system while the sec- 
ondary winding may be designed to generate a voltage 
of 250 to 1200 volt. Dynamotors are provided with or 
without bases and, in smaller ratings, may weigh as 
little as between 2 and 2% lb. 
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Crystalite gauge windows 


ON THE CURTISS P40) pm 


half as heavy, CRYSTALITE gauges. gauge THE CRYSTAL-CLEAR 
7. and inspection windows are today preferred ACRYLIC PLASTICS 


wo by two, com- for many military instruments. They can be 


plete with mounting holes and ready for quickly produced in great quantities and Pl kK x | ( ' | \ S 
installation, these transparent CrysTALiTe efficiently made. They stand rough treat- 2 kd 5 234s 2 
parts are marching from General Electric’s ment without injury and thus reduce break- 

injection presses off to war. As windows on age due to careless installation. The use of SHEETS . ND RODS 
Boston Gauge Company’s fuel gauges, they transparent CrysTALITE also provides im- 


will shortly be quartered on Curtiss P-40’s. portant savings in weight and results in 


For this service they are ideally suited by simplified assembly operations. € R YS r AL, | } 
reason of their permanent clarity, light For further information on CrYSTALITE XV 


weight and high impact strength. injection and compression moldings, ask to 


Actually clearer than glass and less than have a Rohm & Haas representative call. MOLDING POWDER 


Prexieras and Crystaitre are the trade-marks, Reg. U. S. Pat. Off., for the acrylic resin thermoplastics manufactured by the Rohm & Haas Company. 


ROHM & HAAS COMPANY &. 


WASHINGTON SQUARE, PHILADELPHIA, PA. 
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MOISTURE-RESISTANT SWITCH 


Constructed to meet war-product adversities, this metal 
clad, sensitive, snap-action switch has a special over 
travel plunger 
mechanism 
mounted in a 
zine or alumi- 
num ‘die cast 
housing. A 


1 


large, mould 
«| synthetic 
rubber bel- 
lows Ly pL 
seal, suitable 
for millions ot 
Hexures, 1s 
placed around 
the operating 
plunger. It 





will withstand 

most oils, 

moisture, dust, soap, etc. A synthetic rubber gasket 1s 
also used between the body and base of the die casting 
and the mounting bolts are sealed through the use of 
pure lead washers. For operation through extremes of 
150 deg. F. Seal- 


ing can be completed by the use of a sealing compound 


temperature from 10 deg. F to 


on the conduit connection which is tapped for % in. 
pipe thread. Rating: 25 amp. at 28 volt dc., 17 amp. 
at 125 volt ac., 8.5 amp. at 250 volt, ac., 3 amp. at 460 
volt ac., 2 amp. at 600 volt ac. Special type mounting 
lug can be supplied to allow for use of ring type wire 
connectors. Mu-Switch Corp., Canton, Mass. 


DOUBLE-LOCK CONNECTION PLUG 


Provides safe, positive, tool-proof connection facilities 
for trailing cables and can be installed on cable ends in 
the field with- 
out makeshift 
splicing or 
vulcanizing. 
Male or fe- 
male plug 
bodies cannot 
be connected 
1m properly 
because the 





non-corrosive 


spring bronze 
terminal plugs and sockets are so arranged as to pre- 


Vlew Materials, Equipment , 
Electrical and Mechanical Parts, Finishes 








vent improper polarity in making connections. After 


connection, a positive double locking arrangement pre- 
vents inadvertent separation while in service. The rub- 
ber insulating body is carefully designed to eliminate 
the possibility of electrical shock. Moisture and dust- 
proof joints insure a positive, leak-proof electrical con 
nection. Three types available for specification: 80 
amp. 3 and 6 conductor, and 200 amp, 3 conductor. 
Ohio Brass Co., Mansfield, Ohio. 


MOLDED PLASTIC PLUGS AND JACKS 


lo effect metal savings where discardable caps are 
ften used, this tough plastic screw-plug, dummy-plug, 


“are 









PL-68 








PL-55 





i 


cap-plug or other device protects equipment from dirt, 
dust and moisture while being handled or in transit. 
American Molded Products Co., 1751 N. Honore St., 
Chicago, Il. 


LATCHING HARNESS SPEED CLAMPS 


Covered with extruded plastic channels to provide a 
cushion, these clamps offer faster attachment of air- 





craft wiring assemblies. Tests indicate that the plastic 
channels will withstand abrasion over ten times longer 
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Machine Too] SUT dTY Ta 


Machine tool efficiency is of vital importance in 
the present speed-up of production. Motor failure 
with attendant delay and expensive “out-time”’ 


cannot be tolerated in this national emergency. 


Your best protection against production delay 
and unnecessary expense is to use Wagner Motors 
on all machine tools and other electrically driven 
equipment. Their long life and absolute depend- 


ability make them well-suited for the job. 


Wagner motors, the first choice during peace- 
time, can be depended upon to do “double-time” 
during this crisis. They are available in a variety 
of electrical types and sizes to take care of all 
kinds of machine tools. A few of the many Wagner 
motors are illustrated below. For information on 
the complete line write for bulletins MU-182 and 
MU-183, or consult the nearest Wagner branch 
office. Wagner branches are conveniently located 


in 25 principal cities. Wagner field-engineers will 


be glad to help you. 


Type RP Squirrel-Cage motors 
are used on machine tools 
and other electrically driven 
equipment that operate in 
clean, dry locations. 1/6 to 
400-hp, 25 to 60 cycles, 2- 
or 3-phase. 





Type HP motors are ideal for 
machines located where in- 
flammable materials and 
substances are handled or 
manufactured. 3/4 to 125- 
hp, 2- of 3-phase, 25 to 
60 cycles. 




























Type CP totally-enclosed fan- 
cooled motors are widely 
used on machine tools where 
dust, dirt, filings, chips, fumes 
or other destructive elements 
are prevalent. 1-1/2 to 125- 
hp, 25 to 60 cycles, 2- or 3- 
phase. 








Micro, O 
SC CTRACING CLOTH 


MORE THAN 


ae 


Speed and more speed is the 
keynote in 1942 War produc- 
tion. 

That's why Micro-Weave is 
used in all types of War con- 
struction. The best way to 
speed production is to employ 


the finest materials obtain- 
able. 


You'll find that you, too, can 
save time and produce better 
results with Micro-Weave All 
American Tracing Cloth. 


Send for generous size sample 
or ask your dealer. 


THE HOLLISTON MILLS, Inc. 
NORWOOD, MASS. 


BOSTON NEW YORK PHILADELPHIA 
CHICAGO ST. LOUIS RICHMOND 


FLAWLESS Qy 
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than materials now used for wire cushions. Two types 
shown in illustration ; both having latching means which 
permit holding groups of conductors together during 
sub-assembly operations and while transporting the 
wiring to final assembly location. Available in ten dif- 
ferent sizes. Tinnerman Products, Inc., 2042 Fulton 
Rd., Cleveland, Ohio. 


SENSITIVE DC. RELAY 


For vacuum tube output circuits where the power avail 
able is so small as to require operation on extremely 
low currents. Pro- 
tected from dust 
and damage from 
rough handling by 
a sealed aluminum 
cover, this relay is 
small and light in 
weight (314 oz.) 
and meets various 
combat specification 
requirements for 
devices of this type. 
Maximum _ contin- 
uous current rating 
of 2 amp. at 32 volt 
and maximum make 
or break rating of 
10 amp. Coil is 
rated at 32 milli- 
watts minimum and 
1 watt maximum. 
Single-pole, double-throw operation with maximum coil 
resistance, 3000 ohms. General Electric Co., Schenec- 


tady, N. Y. 





.LARGE AREA FASTENER 


Three parts, main spring, stud and cross pin, comprise 
this quicker, more secure and trouble-free method of 





LOCKED 


UNLOCKED 


attaching relatively large area, removable parts. De- 
veloped for aircraft specifications. Installation requires 
only two special tools. The main spring is riveted in 
place over a drilled or punched clearance hole in the 
inner surface sheet, the stud member is inserted in a 
matching clearance hole in the outer sheet and the 


ELECTRICAL MANUFACTURING 


acta 





eee 





Here the pivot for a WESTON instru- 
ment is being scrutinized for exact 
dimensions by the projection mi- 
croscope, after meeting all other 
critical metallurgical standards. The 
bearings, also, exactly meet high 
WESTON standards because they, 
3 too, are processed and tested by 
methods which have been perfected 
through a half century of instrument 
specialization. 
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LABORATORY STANDARDS... PRECISION 
INSTRUMENT TRANSFORMERS 
CONTROL DEVICES 


EXPOSURE METERS .. . AIRCRAFT 


Aj @ Q oo 3 j 
~2e ON this tiny Instrument pivot! 


“How is it possible for WESTON so success- 
fully to forestall friction in instrument 
bearings when the combination of design 
factors is so critical?” 

First let's look at these factors. The 
bearing may measure only 3/32 in. dia. 
The tiny steel pivot, supporting a mov- 
ing coil weighing only 1/100 ounce, may 
have a point several times sharper than 
the finest needle. The static pressure be 
tween them will exceed 20,000 Ibs. per 
square inch; and the starting torque may 
only be the result of minute energy pro- 
duced by a few microamperes. Yet that 
pivot must swing freely perhaps millions 
of times during the life of an instrument! 

Here, again, the answer is to be found 
in basic Weston design, and WESTON con- 
trol of every step in instrument manutfac- 
ture. Despite their extreme fineness pivot 
points for example, are formed to a true 
sphere... then the pivots are heat treated 


SENSITIVE RELAYS 
INSTRUMENTS .. . 





SPECIALIZED TEST 


by an exclusive process to the exact hara- 
ness degree that resists crushing or mush- 
rooming under the tremendous pressures 
involved. The “V” bearing, too, is care- 
fully checked for precise dimensions and 
flawless surface by a special optical method 
which insures perfect operation of pivot 
and bearing. 

But supplementing these and other 
Weston methods is the skill of instrument 
craftsmen who have acquired the “know 
how” through years of instrument spe- 
cialization...to whom the term “friction: 
free” is ever an ideal capable of achieve- 
ment. For only through specialization can 
the superior techniques be developed, the 
“know how” be acquired, the ideal be so 
closely achieved . . . to insure that instru- 
ments provide the accuracy and dependa- 
bility so typically WESTON . Weston 
Electrical Instrument Corporation, 582 
Frelinghuysen Avenue, Newark, N. J. 


Bhs CUA cea NEAREST CA A LD 


DC AND AC PORTABLES...DC, AC, AND THERMO SWITCHBOARD AND PANEL INSTRUMENTS 
EQUIPMENT .. . LIGHT MEASUREMENT AND 
ELECTRIC TACHOMETERS ... DIAL THERMOMETERS 
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MICA THE COUNTRY’S 
NO. 1 CRITICAL MATERIAL 
FOR WAR NEEDS 


HE M-101 ruling, recently issued, restricts block mica to limited 
uses, but for high temperature insulation requirements you will 
find the ideal replacement for it in— 


Y-26 and Y-27 
HIGH HEAT MICA INSULATIONS 


These two composite, inorganic-bonded, built up mica insulat- 
ing materials, approximate natural mica in all physical properties 
and incorporate high thermal resistance and electrical insulating 
characteristics. Both are completely resistant to changes up to 
temperatures of redness and are compact, durable and uniform. 


The use of Y-26 and Y-27 High Heat Mica Insulations will not 
only help to relieve the current acute shortage of natural block 
mica, and assist in allocation of the available supply to vital con- 
denser and other high frequency applications but will also assure 
you of a completely dependable, uninterrupted source of supply, 
in sheets of large area or in punchings of any specified dimensions. 


Write today for more complete details. 


NEW ENGLAND MICA COMPANY 


Incorporated 
WALTHAM, MASSACHUSETTS 


WAR PRODUCTION PLANTS 


need G-E Neon Glow Lamps in 
vital places like these... 





| 
| 
| | | 
| | 
} | 
| | 
1 | 






BL 


Fire Alarm Stations 





Exit Doors Emergency Rooms 


{Em Try using G-E Neon Glow 
an lamps in the vital spots in 
your factory. They produce 
a distinctive orange-red 
light. Have a useful life of 
3 214.2 about 3000 hours. Use lit- 
w. tle current. Operate at 
atts ~ 
standard voltage on A.C. 

or D.C, (and also on standby battery 
or generator service). Your electrical 


Master Control wholesaler has a complete line. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL &@ ELECTRIC 
410 Eighth Street, Hoboken, N. J. 





cross pin is then press-fitted in the stud with special 
pliers. Upon closure of the cowling or removable part 
the stud member and main spring quickly come into 
alignment position. A clockwise quarter turn locks 
the stud and pulls the parts together with a powerful 
dual spring tension. The stud is automatically stopped 
in position by scientifically designed detents in the cams 
of the main spring and perfect closure is virtually iden- 
tifiable. Fastener reinforces. rather than weakens the 
adjacent structural area, presents no stress hazards, 
provides limited deflection with high initial axial ten- 
sion, compensates for the usual variation in commercial 
aluminum sheet thicknesses and will not bind when used 
on curved surfaces. Shakeproof, Inc., Aviation Div., 
2501 N. Keeler Ave., Chicago, Ill. 


FLUORESCENT REFLECTOR 


Constructed largely of material not vital to war pro- 
duction, this new reflector uses only about one-third as 
much steel as present fixtures. Made of a specially 
treated composition, the general appearance remains the 
same though the reflector is considerably lighter in 
weight. The reflecting surface is the same high-tem- 
perature synthetic enamel used on many present fixtures 
and has equally high light reflectivity. Hygrade Sy!- 
vania Corp., Lighting Div., Salem, Mass. 


ONE INCH FASTENERS 


Duplicating the ruggedness of construction and sim- 
plicity of design which have made the larger area-type 





fasteners successful, these one inch fasteners meet re- 
quirements for speedy assembly of metal plates or ply- 
| wood, or combination of both. Having high shear and 
| tensile strength to withstand the forces tending to sep- 
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In the Movies — 


From studio to battlefield...to record the action of the sound stage or events — 
happen...is but a step in stride for Dumore fractional horsepower ee 
day Dumore-powered cameras speed film past watchful lens on ne oe 
flights ...to record the destruction wrought by our bombardiers. It was a ee 
powered camera that recorded the six mile delayed parachute jump o 
Starnes. Dumore “Extra Power” motors range from 1/600 to 4 horsepowe 
in 8 basic types with 38 possible modifications. War is 889 7 ee 
today, but Dumore engineers are always ready to help you plan for future n . 


THE DUMORE COMPANY -: Dept. Racine, Wisconsin 


MAIL THIS COUPON FOR YOUR COPY 
OF THIS INFORMATIVE NEW BOOK 


The Dumore Company, Depi. 1026 Racine, Wis. 


Send me the new bound book “The Adventures of 
Jimmy Dumore” and let me judge for myself 
Motors “have what it takes” for my business. 
gation, of course. 


if Dumore 
No obli- 


a __Position____ 


Firm Name 


Address 
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“‘Engineered-to-Fit“’ 
TRANSFORMERS 


Tell us what you want the transformer 
to do—we'll produce the trans- 
former that will do itl 

20 years of engineering and build- 
ing special transformers has given us 
an intimate knowledge of the ‘‘do's 
and don'ts’ of every service for 
which transformers are used. 

And it has also made available a 
wide selection of standardized com- 
ponent parts. These two facts assure 
you of a quick, dependable and low 
cost meeting of your specific trans- 
former requirements at NEWARK. 

Check with us on the trans- 
formers you need. Of course, 
priorities are called for today. 
If you have them, we can 
deliver— promptly. 








For Control of 
Motor Speed 





For Welding and 
Brazing Control 


A small 
Welding or 
Brazing 
Trans- 

former 






A Furnace 


Transformer 


Also standard Dry Type and Oil Cooled Distribu- 
tion Transtormers—details in Bulletins A-10 and 
D-11 respectively. Copies on request. 


EWARE 


ést.1922 
TRANSFORMER CO. 
13 Frelinghuysen Ave. NEWARK, N. J. 
TRANSFORMERS FOR ALL PURPOSES 




















arate the plates, and especially recommended for appli- 
cations having limited space, these fasteners can 
accommodate any combination of thicknesses without 
requiring close tolerances. Can be supplied with grom- 
mets or washers for use in plywood. While especially 
designed for airplane use, this fastener has possibilities 
in a variety of products for use on sheet metal because 
of its ruggedness, dependability, and flush surface con- 
struction. They are quite as well suited for semi- 
permanent assemblies as for openings that are constantly 
operated. United-Carr Fastener Corp., 31 Ames St., 
Cambridge, Mass. 


SQUIRREL-CAGE, FAN-COOLED MOTOR 


For dusty locations, precision drives and for all speciti- 
cations where the conventional totally-enclosed, fan- 
cooled motor has 
previously been 
used. Rated 55 
deg.C. rise for 
full load contin- 
uous duty, these 
motors are built 
in the frame sizes 
used for open 
motors of cor- 
responding — hp. 
ratings and 
speeds. Mount- 





ing dimensions 
conform to the standards of Nema. Will operate con- 
tinuously in atmospheres containing excessive amounts 
of destructive fumes, abrasive dust, oil, dirt, ete. 
Crocker-Wheeler Electric Manufacturing Co., Am- 


pere, N. J. 


THUMB SWITCH FOR AIRCRAFT USE 


Small, compact, and designed primarily for aircrait 
specifications. Contact is made by pressing and hold- 
ing the metal but- 
ton. On_ release, 
the circuit 1s 1mme- 
diately opene d. 
Both movements 
are snap action. 
Mav be specified 
for use as gun fire 
and turret control 
or any signal sys- 
tem where _ the 
power source is of 
low potential up to 
24 volt, de. For 
flush mounting in a 
manner to. signal 
position of doors, 
landing gears, 
brakes or other 
movable parts of 
commercial or mili- 
tary aircraft. The induction rating is 15 amp. at 24 
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Sifar, To 
Because THIS Wire Is T0UGH 


RY Formex magnet wire after using any wire with 
T: fabric protection which has been very tightly 
applied. You'll find Formex wire is not so stiff and is 
much easier to bend. Also, the outer surface of the film 
is much smoother. 


Here, then, are two properties that are important if 
you are endeavoring to increase production. The soft- 
ness and smoothness of Formex wire enables the turns 
of the coil to fall into place more readily, without hav- 
ing to be forced or jammed. After the wire is wound 
into position, there is little springiness, so inherent in 
fiber-covered wires, tending to loosen the coil and make 
it spongy and soft. Formex wire winds quickly and easily. 


FORMEX WIRE IS A PRODUCT OF 
GENERAL ELECTRIC RESEARCH 


FORMEX 





SAFE AT HIGH SPEEDS 

The outstanding property of Formex magnet wire is 
the physical toughness of its film. Tests have proved 
that this film is at least three times tougher and more 


flexible than the film on conventional oil-type enameled 
wire. It is also much more abrasion-resisting. These are 
the reasons why Formex wire is so well-suited for 
modern high-speed winding machines. Definitely, it 
cuts down rejects and lowers winding costs. That means 
savings—but with safety. 


HIGH SPACE EFFICIENCY 

Also—as compared with fibrous-covered enameled 
wire—it has a much higher space efficiency. It resists 
many solvents. It has high dielectric strength and long 
life. And, though a premium product, it is not high priced. 


For more technical details, also in- 
formation on application practices 7 
and recommendations, get in touch WITS WIRE 
with the nearest G-E office, or write to 4 
General Electric, Schenectady, N. Y. a 
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WHEN THERE’S WORK TO BE DONE 
YOU CAN ALWAYS DEPEND ON 


SS The Snall Molar 
wilh the B Big Feared 
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SELF-STARTING 


WW 6 (1) (ay TIMING MOTOR 
a 


Here's a tough, tiny motor that 
will help you lick your timing 
problems. SYNCHRON 
“600” is streamlined like a fine 
watch; it’s only 234” in diam- 
eter, and less than 114" deep. 
SYNCHRON ‘600” is as 
powerful as an Army pursuit 
plane; it pulls up to 8 oz. 
direct load continuously at 1 RPM. Find out—now—how 
this precision-built midget motor can make your product 
more dependable, more efficient. 





* LIFETIME LUBRICATION 


A sealed-in supply of oil surrounds all moving parts, eliminates 
wear and noise. Synchron 600" never needs oiling. 


* SPECIALLY TREATED SHAFTS 


Rotor shafts are of steel drill rod, hardened and polished. 
These shafts assure smooth-running, frictionless operation. 


* POLISHED BRASS GEARS 


Teeth of high-quality, polished brass assure instant delivery 
of maximum power and speed, and eliminate vibration. 


* SOLID STEEL PINIONS 


The pinions on the speed reduction gears in Synchron ‘‘600" 
are made of solid steel with microscopic precision. 


* DOUBLE BEARINGS 


Double oil-impregnated bearings give double protection 
against wear at vital points. 


* WIDE VARIETY OF MODELS 


Synchron 600" is made in standard speeds of 1 to 300 RPM, 
clockwise or counter-clockwise, in all voltages and cycles. 


Write Today For This 
New Engineer’s Manual 


If your product requires a 
timing motor, time machine 
or clock movement, you'll 
find this new Synchron En- 
gineer's Manual up-to-the- 
minute, complete and help- 
ful. Contains illustrations, 
descriptions, and typical 
applications of Synchron 
600." Write for your 
free copy today! 








PRINCETON 
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volt, de., ample for handling small solenoids, control 
circuits, lights, etc. On test, the switch has withstood 
vibration frequencies up to 60 cycles per second with 
amplitude excursion of 0.062 in. without causing any 
arcing of the contacts as checked on the oscilloscope. 
Square D Company, 6060 Rivard St., Detroit, Mich. 


ELECTRICAL INSULATING PAPER 


Made of 100 per cent rag stock and designed to meet 
wartime production needs. Available in roll form, 
standard thicknesses 0.005, 0.007, 0.015, 0.025 and 
0.030 in., but may be specified for any width from ™% 
to 30 in., also sheets 30 by 40 in. The paper has good 
dielectric strength, high density, and excellent tensile 
adhesion qualities. Cottrell Paper Co., Ine., Fall 
River, Mass. 


PRECISION LIMIT SWITCH 


For specification where space and operating force are 
limited on modern machine tolls, or as built-in contact 
mechanisms 
on other elec- 
trical devices. 
Basic switch 
units (only 2 
long by 1 

E in. sq.) are 

EL enclosed in 
: transparent 
molded polys- 
tyrene cases, 





sealed against 
tampering, vet 
allowing vis- 
ual inspection 
of contacts. 
Operating 
lever can be 
adjusted to 
any position 
in a complete 
circle. Oper- 
ates on 15 
deg. travel 
and the lever permits an additional 40 deg. emergency 
over-travel in either direction. Die-cast enclosures for 
surface mounting types are only 3% in. long by 1%,% 
in. wide by 2%» in. high. Flush type arrangement also 
available permitting the switch to be built into the ma- 
chine. Snap action, silver contacts have both ac. and de. 
electrical ratings high enough for direct control of small 
solenoids and contactors as large as size four. Square 
D Company, Industrial Controller Div., 4041 N. Rich- 
ards St., Milwaukee, Wis. 





PENCIL TRACING CLOTH 
Anti-smudge tracing cloth which permits the use of a 
hard pencil with resulting dark, dense line. The hard 


penciled details will not rub off though they will erase 
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The Mystery of The W 









ar-Work Slow-Down’ 





*SOLVED BY THE ARMCO SERVICE MAN 


War-work conversion problems were 
haunting a radio transformer manu- 
facturer. His aircraft generator output 
was dropping like a barometer before 
a storm. Then his production mana- 
ger walked in, 

“Those ARMCO Electrical Sheets,” 
he said, “are playing hob with our 
punch shop operations. They are so 
brittle they’re ruining our dies faster 
than we can grind them down.” The 
plant manager put in a hurry-up call 
fer the ARMCO Service Man. 
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The ARMCO man arrived by plane 
next morning and began his check-up. 
The “guilty” sheets were okeh; so he 
began looking elsewhere. Out in the 
shop he talked with an operator who 
complained about how much noisier 
the presses were running since they 
had switched to aircraft generator 
work. Here was the clue. 

Further investigation revealed that 
the old radio stock had been 29 gage. 
The new material was 26 gage and in 
the rush of setting the dies someone 


ARMCO ELECTRICAL SHEETS 


had forgotten to make allowance for 
the heavier gage. When the clear- 
ances were changed and the dies re-set 
production went up rapidly — and 
everyone was happy. 

This was a simple problem, to be 
sure; yet it took an experienced man 
with an outside point of view to spot 
the trouble quickly. Could the ARMco 
Electrical Service Man help solve 
your war-work problems? The Amer- 
ican Rolling Mill Company, 1961 
Curtis Street, Middletown, Ohio. 
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BUY PILOT MOTORS FIRST..to LAST! 





If Those ‘‘Hard-to-get’’ Shaded-Pole 
Motors Are Your Production Bottle- 


neck Then We Have the Answer... 
and a mighty welcome solution! Many manu- 
facturers have found that PILOT Shaded-Pole 
Motors can and are being adapted to many 
applications where other types of Induction 
Motors were previously used. 

If you have a Motor problem wnich is seriously 
affecting your production, we invite you to 
investigate PILOT Shaded-Pole Induction Type 
Motors which are available in Fractional H.P. 
ratings from 1/500 to 1/15 H.P. 


P.S. We can make deliveries to all manufacturers 
carrying satisfactory priority ratings. Write today 
on your company letterhead for Bulletin P-2341 
which gives complete information about these 
dependable, low-cost Motors. 


F. A. SMITH MANUFACTURING CO. 
101 DAVIS ST. 
ROCHESTER, N. Y. 










PILOT DAN 
Says: “Enthusi- 


asm is the steam 
created from cold 
water thrown on 
hot ideas.”’ 


FRACTIONAL-H-P- MOTORS 


quickly and cleanly. Because of the high degree of 
transparency and the texture that results in ink-like 
density from hard pencil, jet-black-on-pure-white posi- 
tive prints as well as sharp, major-contrast blue prints 
from tracings may be obtained. Frederick Post Co., 
Hamlin & Avondale Aves., Chicago, Ill. 


FLEXIBLE COPPER FUSED TUBING 


Copper fused and copper coated both inside and outside, 
this tubing can be bent to practically any shape, hard 
or soft soldered, brazed or welded and used for many 
purposes for which ordinary copper tubing is used. It 
is stronger than copper tubing and has much higher 
resistance to vibration fatigue ; bright annealed and very 
ductile. Everhot Products Co., 2055 W. Carroll Ave., 
Chicago, Ill. 


CAP SHAPE LOCK NUTS 


Made to designers’ specifications with a wide choice in 
materials for the nut body offered and also considerable 
variation in the 
metallic compo- 
sition of the 
locking ring in- 
sert. All stand- 
ard sizes, meas- 
ured by bolt di- 
ameter  dimen- 
sions, obtainable 
with thick or 
thin walls. Of 
all metal con- 
struction and 
self - contained, 
the locking ring 
is made integral with the nut body, comprising a 
single-unit lock nut, notable for its quick, easy hand- 
ling. Laminated Shim Co., Inc., Glenbrook, Conn. 





PERMANENT PROTECTION FOR METALS 


Used to replace the protective surface of metal products 
and equipment which has been removed or damaged 
during assembly operations such as welding, forming, 
bending, riveting, threading, abrasion and fabrication. 
Because it forms a surface that is firmly bonded to the 
original metal it will not chip and flake off nor will it 
have to be done over periodically; it is a permanent 
surface. Metals coated with this powder may be bent, 
buckled or dented without damaging the protective 
coating. Has withstood rigid tests, including the salt 
spray. American Solder and Flux Co., Trenton Ave., 
Philadelphia, Pa. 


ANODIC DEGREASING MATERIAL 
For faster cycles in anodic degreasing or reverse cur- 
rent cleaning of cold rolled steel parts before finishing, 
this development is now being used to speed up pro- 


duction of a wide range of war supply items, such as 
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STOP SWEATING.“DELIVERIES 





a 








ORDER DIAMOND G LOCKWASHERS NOW! 
Quick Shipments. . . High Quality 












If you're sweating over the hot July weather we're Whether you order a thousand or a million... 
sorry, but we can’t help you. But if it’s deliveries from .0(1/16°ID) to 2” lockwashers .. . steel, 
on all kinds of high quality lockwashers then you cadmium-plated, bronze or stainless steel you can 
can stop sweating and enjoy the cooling breezes of be sure Diamond G Service won't waste any time 
schedule shipments right now! Diamond G Service in speeding them to your production line. For proof, 
and controlled tension quality are your answers. details and future relief from delivery headaches 
You name the size ... type... and amount of send a penny postcard to 

lockwashers vou want... we'll name the day 


GEORGE K. GARRETT CO. 


Vianufacturers of Diamond G. Lockwashers 


you'll receive them. And shipments won't be long 
because our whole plant is set up to give you 
quick deliveries on all kinds of Diamond G Lock- D & Tioga Streets 
washers. Philadelphia, Pa. 





We also manufacture a complele line of AN 960 


flat washers as well as AN 935 lockwashers. 
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No. 732RCH 


Rating 10 Amp. 115 V.; 
5 Amp. 230 V. (14” pipe 
thread) Also 25 Amp, 115 
¥. Jumbo size (34” pipe 
thread) Also available, 
Flange, Block Head, Hex, 
Cartridge and Total Sub- 
mersion types. 


10 MAIN STREET 
ASHLAND»,MASSACHUSETTS 


KNURLED SOCKET CAP SCREWS 


Knurls keep the assembler’s fingers 
from slipping in spite of oil and 
grease and therefore help save 
time before applying a wrench. 
Deliveries better than average—no 
premium price. Make your next 
order Knurled ‘‘Unbrako’’. 


Knurling of Socket Screws orig- 
inated with ‘‘Unbrako’’ years 
ago. 


Where ordinary set screws fail to hold 


 @ip 


SELF-LOCKING HOLLOW SET SCREWS 


When tightened as usual the knurled 
points dig in and hold. Easily re- 
moved. Can be re-used. 


STANDARD PRESSED STEEL €o. 


JENKINTOWN, PENNA. BOX 594 


—BRANCHES— 
Boston @ Detroit @ Indianapolis @ Chicago @ St. Louis @ San Francisco 
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gun mechanisms, control instruments, aircraft forgings, 
ete. Several original, exclusive features mark it a 
basic contribution to faster production: more uniform 
results, low unit cost and long solution life. Due to its 
high conductivity, ready adaptability to hard water 
conditions, effective smut-removing properties and fast 
wetting-out action, the material removes oil, grease, 
smut, polishing and buffing compounds on a thorough 
and consistently speedy basis. Oakite Products, Inc., 


22 Thames St. New York. N. Y. 


PLIABLE COATED FABRIC 


Cotton cloth treated with synthetic elastic composition. 
Of value to the aeronautical engineer for specification 
in carburetor diaphragms, oil seals, valve seats, shock 
mountings, grommets, couplings, valve cups, gaskets 
and many other aircraft parts. Also designed as a 
tape for use as a seam sealant to speed up the assembly 
of riveted parts, as a strip to insulate dissimilar metals 
from one another, and as an inhibitor to prevent oxida- 
tion and corrosion. Meets the need for a pliable ma- 
terial which can be supplied in the exact degree of 
hardness, flexibility or elasticity, while having great 
resistance to oils, heat, salt air, salt water, weathering, 
corrosion, and aging. [. 1. du Pont de Nemours & 
Co., Wilmington, Del. 


THIN SLOT INSULATIONS 


For use in confined or limited space, these several types 
of insulation materials come in varying thicknesses 
(dielectric strength from 600 to 
1250 vpm.) and present such ad- 
vantages as having a specifically 
inexpensive type, one of highest 
dielectric strength (1050 to 1250 
vpm.), a type usable in place of 
silk and one outstanding for 
toughness. Consists of papers 
coated with resin, or bonded by 
means of a plastic insulator, to 
cambric, silk or glass fibers, with 
the result that they possess ample 
strength and toughness to protect 
against mechanical stresses. Also 
heat resistant and with high mois- 
Available in 
sheets and tape form. Irvington 
Varnish & Insulator Co., Irving- 


ton, N. J. 


ture resistance. 





PROTECTIVE COATING 


Successful coating or lining for plating and acid tanks, 
fume ducts, storage and processing tanks and all sur- 
faces, including ceramics, that must be protected against 
destructive reagents. Available in two types; one a 
brush-on heavy liquid that can be applied by any work- 
man, the other a plastic that hardens to withstand heavy- 
duty service and must be applied by representatives of 
the maker. Not affected by acids. The softening point 
is 300 deg. F., the melting point 510 deg. F. Though 
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on THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON 


CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT.. 


That’s our FUNCTION! 


-~. There's not a great problem involved to 

wn meet specific requirements ‘‘on deliv- 

co gs" . . any wire can be manufactured 

“to pass." But it's another matter to 

meet these same requirements year 

aie year under the severe strains and loads in 
service. 


4 
— 


Hudson Wire engineers are not just wire specialists 
—they are field strategists. . . anticipating causes 
of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be impaired because of an 
inferior wire or insulation—if it’s a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 





Enameled Copper 
Enameled Iron 
Enameled Alloy 
Enameled Aluminum 


Silk Covered 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 


Litzendraht 


HUDSON WIRE COMPANY 


v1 ad 
WINSTED 
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not resistant to mineral solvents, its resistance to acids 
and alkalies far surpasses that of natural rubber. Pro- 
tective Coatings, Inc., 10391 Northdawn, Detroit, Mich. 


SWITCHETTE FOR AIRCRAFT 


Where space is limited and vibration conditions are 
severe, this small switch, weighing only 9 grams, offers 





specification opportunities. It can be operated by lever, 
bellows, or other actuating means by movement of a 
spring return button in the housing. Contacts are ar- 
ranged for single-pole normally open, single-pole nor- 
mally closed, or single-pole double-throw operation. 
each form has a contact air gap of 0.010, 0.020, or 0.030 
in. Over-all dimensions are 134 x !%o x14 in. Gen- 
eral Electric Co., Schenectady, N. Y. 


MAGNETIC CHUCK 


Sturdy, dependable and developed to meet demands for 
a chuck of lower height than standard styles, this unit 





can be supplied for either 115 or 230 volt de. Plain 
top plate, 7 x 17 in., base dimensions 634 x 1714 im, 
height 3% in., and weight 85 lb. Also available in 6 x 
13 in. size. J. & H. Electric Co., 200 Richmond St., 
Providence, R. I. 


COATING FOR INSULATION REQUIREMENTS 


Insulating coating which withstands high voltages and 
temperatures. Synthetic resin type; requires baking. 
The coating has such properties as high dielectric 
strength, low power factor, unusual are resistance, good 
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WHO FACE QUESTIONS ON PLASTICS 


This is an invitation to the many 
manufacturers who, through their 
work on war orders, are encoun- 
tering for the first time new problems 
of design and production related to 
plastics. 


Bring your problems to Monsanto. 


1—We will give technical advice to 
any war contractor whose orders 
call for use of plastics, on the type 
of plastics material best suited to meet 
rigid government specifications. 


2—We will be glad to help such 
contractors get in touch with firms 
equipped for the type of molded or 
fabricated plastic production required. 


3—Where changes in existing plas- 


tics materials must be made, or new 
ones developed to meet special 
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TO MANUFACTURERS —FOR- WAR 





military or naval needs, Monsanto 
Plastics’ research facilities are at the 
disposal of the war industry. 

As the manufacturer of a varied 
and versatile family of plastics mate- 
rials, and of the chemicals used 
in manufacturing such materials, 
Monsanto is in an excellent position 
to supply expert, unbiased assistance 
—and to give it promptly. 

As in the past, Monsanto's tech- 
nical departments continue their serv- 
ice to manufacturers in search of 
replacements for priority-controlled 
materials. But, until victory is won, 
first attention must be given to tech- 
nical advice and help on products 
for war. MONSANTO CHEMICAL 
CoMPANY (Executive Offices, Saint 
Louis), Plastics Division, Springfield, 
Massachusetts. 


* * * * * 


THE FAMILY OF SIX MONSANTO PLASTICS 


(Trade names designate Monsanto’s exclusive 
formulation of these basic plastic materials) 


LUSTRON (polystyrene) * OPALON (cast phenolic resin) 
NITRON (cellulose nitrate) * SAFLEX (vinyl acetal) 
FIBESTOS (cellulose acetate) » RESINOX (phenolic compounds) 


Including Impact Resistant, Heat Resistant, 
Water and Chemica! Resistant Types. 












Plastic NAMEPLATES and PANELS 
marked to complete war orders 


THIS MARKING MACHINE MEETS ALL REQUIREMENTS 


The Navy, to speed execution of war contracts 
and to conserve critical metals, directs the use of 
plastics to replace meta! nameplates for elec- 
trical machines, equipment, appliances. 


MARKEM HUSKY 6 


EMBOSSING MACHINE 


meets the Navy's expressed preference for 
ndentation, with or without color, for per- 
manency. Production is rapid, 
Adapted to quick changes required for mark- 
ng in variable work and to all designated types 
of plastics. Install this much needed machine 
in your plant. Write, wire or phone 





o't 
Accuracies up to 


0.001 in. are not unusual 
for parts formed from LAVITE .. . 
the steatite ceramic insulation ma- 
terial that can be machined, drilled 
or threaded to precise specifications 
—yet with no loss in tensile or com- 
pressive strength! LAVITE is the 
ideal insulation for those wartime pro- 
ducts that require a low loss factor at 
high frequencies or high resistance 
to thermal shock. Investigate— 
—write today for samples and quo- 
tations. 


D. M. STEWARD 
MFG. COMPANY 
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Los Angeles, 4116 Avelon Blvd, Electrical Manufacturers Supply € 
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Specific gravity only 
2.5 to 26 Water 
absorption $.1.5 — 
0.001 per cent 


heat endurance and extreme flexibility. Of low vis- 
cosity, the coating is waterproof, oil and grease proof 
and impervious to mineral acids, alcohols and gasolines. 
Application may be made by dipping, brushing or spray- 
ing over any clean and dry surface. Baking time runs 
from 6 to 30 min. at 275 deg. to 300 deg. F. David C. 
Brown Co., 17532 Wisconsin Ave., Detroit, Mich. 


DOUBLE PLUG 


Molded from a new plastic material of good electrical 
characteristics, this new type of plug has a power fac 





tor of about 0.07 per cent at 1000 cycles per second 
as compared to 13.2 per cent for black phenolic resins 
and 1.70 per cent for yellow phenolics. Leakage re- 
sistance between pins is greater than 10° megohnis. 
Capacity between pins also reduced. Simple in form, 
it is so shaped that it can be easily and positively grip- 
ped by the fingers. A dot is molded into the rim of 
one jack in order to make possible the identification of 
terminals. General Radio Co., 30 State St.. Cambridge, 
Mass. 


COIL FORMS 


Wide range of designs and sizes, utilizing extrusion, 
pressing and machining techniques prior to firing, may 
he made to specification requirements. May be had in 
any diameter up to 3% in. and in any length up to 6.1n. 
but preferably not exceeding 4 in. Thickness of wall 
‘4 in. or greater but may be as thin as &% in. Can be 
supplied plain for holding insulated wire or grooved 
to take so many turns of a given size of wire per run- 
ning inches. Henry L. Crowley & Co., Inc., 1 Central 


Ave., West Orange, N. J. 
ELIMINATES WELD SPATTER 


Simple and certain, this product not only eliminates 
weld spatters and the time cost of removing them but 
also gives a stronger, smoother weld. May be brushed, 
sprayed or wiped upon the edges of the metal surfaces 
to be welded. Minimizes chip adhesion. Being a con- 
ductor of electricity, it helps prevent the weld are from 
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X-Ray Photo Shows Evenness of Winding 


_— cut-away view shows several of the outstanding features 
of one of the most widely used Ohmite Resistors. 


1. The resistance wire is wound on a ceramic core. Ohmite Vitreous 
Enamel holds the wire rigidly in place—insulates and protects the 
winding—dissipates heat rapidly—withstands humidity. 


2. The evenness of the winding, shown in the x-ray photo, prevents “hot 
spots” and failures—and makes for long, reliable service on the job. 


3. The resistance wire is both mechanically locked and brazed to copper 
terminal lugs, assuring perfect electrical connection between lugs and 
wire. The lugs are tin-dipped for ease in soldering the connecting 
wires. 





More than 60 
Core Sizes ° ° ep: . 
. 4. The mounting brackets hold the resistor firmly yet resiliently in place. 
They are easy to mount—easy to remove. 


More than sixty different core sizes make possible an almost endless 
variety of regular or special resistors to meet every need. Core sizes 
range from 212" diameter by 20” long to 5/16” diameter by 1” long. Watt- 
ages range from 1 to 1500 watts—Resistances, from a fraction of an ohm 
to 250,000 ohms. Available in fixed, adjustable, wire or flexible lead, 
tapped, ferrule, Edison base, bracket, cartridge, strip, precision, non- 
inductive and other types. Ohmite Engineers are glad to help you on any 
resistor problems in connection with Governmental or Industrial 
requirements. 


Send for Catalog and Engineering Manual No. 40 
Write on company letterhead for complete, helpful 96- 
page guide in the selection and application of Ohmite 
Resistors, Rheostats, Tap Switches, Chokes and Atten- 
“ators. 

OHMITE MANUFACTURING COMPANY 
4804 Flournoy Street « Chicago, U. S. A. 


| | be Kight uith OH MITE 
; | + TAC 
Used in the Armed Forces : RHEOSTATS 2 RESISTORS + TAP SWiT CHES 


and in Industry 


Wide Range of Types 
for Every Need 
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CERRO ALLOYS 


for Prompt Shipment 


CERROMATRIX (Melting Temp., 250° F.) For 
securing punch and die parts, anchoring machine 
parts without expensive drive fits, for engraving 
machine models, stripper plates, chucks, short run 
forming dies and other metal-working applications. 


CERROBEND (Melting Temp., 158° F.) Used as a 
filler in bending thin-walled tubing to small radii. 
Easily removed in boiling water. Also used for air- 


craft assembly jigs, 


other purposes. 


templates for forming dies and 


These two low-temperature-melting and expanding 
alloys are helping to speed up Production of war 
materials for the Army, Navy and Aijr Force. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 


BOSTON, 


MASS., Jackson Associates 


PHILADELPHIA, PA., Machine & Tool Designing Co. 
CLEVELAND, OHIO, Die Supply Co. 
DETROIT, MICH., Castaloy Corporation 

CHICAGO, ILL., Sterling Products Co., Inc. 

MOLINE, ILL., Sterling Products Co., Inc. 

MILWAUKEE, WIS., Harry C. Kettleson, Inc. 

ST. LOUIS, MO., Metal Goods Corporation 
KANSAS CITY, MO., Metal Goods Corporation 
NEW ORLEANS, LA., Metal Goods Corporation 

DALLAS, TEX., Metal Goods Corporation 

HOUSTON, TEX., Metal Goods Corporation 

LOS ANGELES, CAL., Castaloy Corpcretion 

MONTREAL, CAN., Dominion Merchants Ltd. 
LONDON, ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET 


- - NEW YORK, N. Y. 





As SELF-LOCKING NUTS 
MR Cim cod tise 





Double Locking Action 


When tightened, the arched, 
slotted jaws grip the bolt like 
a chuck (B-B), while spring 
tension is exerted upward on 
the bolt thread and downward 
on the regular nut (A-A), 
securely locking both. 


em ey 
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DOUBLE LOCKING 
PALNUTS 


PROVIDE UNFAILING SECURITY 


PALNUTS are single thread locknuts, made 
of tempered spring steel. Their powerful 
doubie-locking action prevents !oosening 
under vibration or shrinkage of parts. Easily, 
speedily applied—need small space—with- 
stand high temperature—may be re-used— 
are low in cost. When used as self-locking 
nuts, PALNUTS provide great savings in 
material, weight, time, labor and cost. Im- 
mediate delivery. Send details of your fast- 
ening problem, for samples and literature. 


THE PALNUT COMPANY 


Manufacturers of Locknuts and Self-Locking Nuts 


66 CORDIER STREET 
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IRVINGTON, N. J. 


breaking. It also has a cleansing effect which prevents 
pitting on galvanized or ungalvanized metal surfaces 
and permits immediate application of paint without 
cleaning operations other than wiping off. Acme White 
lead and Color \WWorks, Detroit, Mich. 


FOUR POLE RELAY 


Light weight, permanence of contact position, assur- 
ance of operation under severe vibration conditions and 





operation at high altitudes at rated current characterize 
this four-pole relay for aircraft application. Maximum 
continuous current rating of 10 amp. at 12 or 24 volt 
de., and a maximum make or break current rating of 
30 amp. at 12 or 24 volt de. Normally open contacts 
have a tip travel of *44 in. Coil wattage is 1.80 and 
weight 0.281 lb. Dimensions are: 2% x 1%. x 17%: 


in. General Electric Co., Schenectady, N. Y. 


DYNAMOTORS FOR COMMUNICATION 
SYSTEMS 
Five types, ranging from 25 to 600 watts in output and 
from 3 to 31 Ibs. in weight, these dynamotors are light 





in weight and reliable under the most difficult condi- 
tions. Each unit is designed for high output from a 
small frame size. Objectionable ac. ripple is kept at a 
value which requires a minimum of filter to provide 
satisfactory operation of the communication equipment. 
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“STOP” 


WITH WESTING 
“De-ion” LINEST 


There’s no ‘“‘maybe”’ about the d 

the Westinghouse ‘“De-ion” L 

Simple, direct, vertical operation w 
ONE moving part insures that the motd® 


controls will definitely “‘start’’ or ‘‘stop™ i 


without question or hesitation. Freedom 
from bearings and complicated linkages 
insures positive action. Vertical operation, 
as well, prevents the possibility of shocks 
causing accidental closing of the starter. 


This basic feature, together with exclusive 
“De-ion”’ arc quenching protection for con- 
tacts, explains why Westinghouse Line- 
starters offer better protection against pro- 
duction interruptions on important circuits. 
Accurate, unvarying Bi-metal overload pro- 
tection means further assurance for vital 
drives. Get these advantages today — check 
your nearest Westinghouse Agent. 

Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 


J-21185-A 


VERTICAL OPERATION... JUST ONE “DE-ION” ARC QUENCHER PROLONGS 
MOVING PART... The armature and CONTACT LIFE...When contacts open, 
contact crossbar are a single unit that arc is drawn into ‘“‘De-ion’’ grids and 
moves vertically. instantly extinguished. 
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11 ELKINS STREET — SO. BOSTON, MASS. 


PLASTIC SPECIALISTS FOR OVER 30 YEARS 


*% Three big problems these busy days—faster deliveries 
—rigid inspections—the labor front. Help solve all three 
by sending your seal work to Acme Industrial Company 
where surfaces are lapped flat to within 5-1,000,000ths of 
an inch from perfect. These sealing surfaces will keep 
oil or other fluids IN dust and other damaging particles 
OUT! 


Yes—it’s accomplished by Acme Production Lapping 
—a high-speed, high precision process that achieves truly 
flat sealing surfaces in any quantity, equal to the most precise 
hand-lapped work. Their strict uniformity eliminates 
re-fitting, re-testing, re-assembly, prevents rejects and 
costly servicing. Because this job is all done in the Acme 
plant, you keep your own skilled help for other productive 
operations. Send blueprint or complete seal today for 
specific recommendations. 


Acme Advice is Yours for the Asking 


“7% ACME INDUSTRIAL CO. 


Makers of Standardized Jig and Fixture Bushings 
ACMERP 207 N. Laflin St. MONroe 4122 Chicago, Ill. 





Rest ASSURED... 
Your SEAL PROBLEMS 
CAN BE SOLVED. .! 


Commutators carefully cut and undercut so that com 
mutation will meet rigid standards. Spiraled armature 
punchings to reduce noise and eliminate locking effect, 
carefully selected ball bearings with provision for lubri- 
cation and cleaning, and a stator formed from stainiess- 
steel tubing are other features. General Electric Co., 
Schenectady, N. Y. 


INSULATING VARNISH 


For specification on electrical apparatus that must oper 
ate at abnormally high temperatures. (Tested to operate 
at 250 deg. or higher.) When baked, it dries all the 
way through the deepest winding and does not re- 
soften when exposed to high operating temperatures. 
The dried film is mechanically strong, exceptionally ad- 
hesive and flexible, and retains these characteristics 
under adverse heat conditions. Sterling Varnish Co., 
124 Ohio River Blvd., Haysville, Pa. 


SWITCH ACTUATOR 


For use in the throttle mechanism of an airplane but 
with potentialities of wide application, this new actuator 





provides a positive means of circuit closure, plus a 
manual release feature that automatically resets the 
switch for the next cycle of operation. Small in size 
and light in weight it is supplied as a single unit or in 
gang assemblies of 2, 3, or 4 units, left or right hand, 
spaced to meet engineer-designer specifications. Its 
use eliminates a number of special relays and associated 
circuits now used in throttle warning applications. 
Micro Switch Corp., Freeport, II. 


IDENTIFICATION MARKERS 


Non-metallic product which adheres permanently to 
any smooth surface including metal, glass, plastics, 
enamel, varnish, wood, and may be applied without 
moistening. Will adhere when exposed to high tem- 
peratures or changing climatic conditions. The neces- 
sity of drilling, taping and riveting is thereby eliminated. 
May be specified for name plates, metal tags, identifi- 
cation, patent number and instruction tags. Avery 
Adhesives, 451 Third St., Los Angeles, Calif. 
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Applying them to boost production and improve quality 
is APPLICATION ENGINEERING. That's our business. 






MORE THAN Power | 





The \man who sends this Reliance card to you is skilled in 
Appligation Engineering. He is prepared to discuss motor- 
drive a& a means for boosting production and improving 
the quality of the products made in your plant. He represents 
an organization whose “bread and butter” for 35 years has 
come from shdyying industry how electric motors can be 
used profitably to'da_many things esides turn shafts and 
gears. To get the most from these production aids call in 
Splash-proof Type AA Squirrel-cage A-c. ; . 
Induction Motor with ball bearings. a Reliance man when your plans are in the early stages. He 
can help make motor-drive an integral part of your production 


equipment ‘and not an appendage. No obligation, of course. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1088 Ivanhoe Road . a Cleveland, Ohio 
BIRMINGHAM « BOSTON « BUFFALO « CHICAGO « CINCINNATI « DETROIT + GREENVILLE, S. Cc. 


HOUSTON, TEX. « LOS ANGELES » MINNEAPOLIS * NEW YORK « PHILADELPHIA « PITTSBURGH 
PORTLAND, ORE.+ ST. LOUIS * SAN FRANCISCO + SYRACUSE, N. Y.* and other Principal Cities 
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A—SINGLE PHASE 
B—POLYPHASE 


C—DIRECT CURRENT 


D—UNIVERSAL 
E—TORQUE 


Miniature < 1/50 
Fract., 1/50-1 


Integral, 1-744 
Large > 744 
Constant 


Synchronous 


HORSE- 
POWER 


~| Varying 

a) Adjustable 

a Two : 

Ai Multi 

High 
Reversing 

ot Split-phase 
‘Resistance-start © 
“Reactor-start 
Capacitor-start - 
Capacitor 

| Series 

=} Repulsion 

= ‘Compensated repulsion 

=f Repulsion-start induction 

Repulsion induction _ 

“Squirrel cage 

Wound rotor _ 

Shaded pole 

High cycle ——™ 
aie Normal torque, 

} normal starting current 
cy ee ‘Normal torque, ; 
>| low starting current 
=} High torque, 
<= low starting current 
Eo High slip a ea 
2.5] Low starting torque, 
Om normal starting current 

=| Low starting torque, 

0 low starting current 


Low voltage < 110-220 
Open 

Protected 

Enclosed 
Splash-proof 


FRAME 


Explosion-proof 
Fan cooled 
Pipe ventilated 


Tapered roller 


ol Horizontal 
Z| Vertical 
| Flange 
es Bracket 
S| Resilient 
=| Shaftless 
“| Sleeve 
as Oilless 
~ <| Ball 


Speed reducer 


38 Clutch 

<| Brake 

On Governor control 
a< Temp. prot 

ne Centrifugal switch 


Two-power 








Which Motor BEST MEETS 


That the engineer-designer of complete, 
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electrically-energized products (large or small; 
for defense, industrial, commercial or domestic 
purposes) may be well-informed regarding those 


Dumore Co. 


ACD 


ACD 


ACD 
ACD 
ACD 


ACD 
AC 





ACD | ACD 


A 


ACD | ACD 
| ACD | ACD 
ACD | ACD 
ACD | ACD 
ACD d 
~ | ACD 
ACD | ACD 
| ACD | ACD 


-ABCE | ACD | ACD_ 


| ABCE | 
_ABCE | 
_ABCE | 
ABCE 
_ABCE_ 
_ABCE_ 
ABCE 


ABCE 


_ACD 
ACD 
ACD 


ACD 


ACD 
ACD 


_|_ACD_ 





A 
ee 


ACD 


ACD 
ACD 
ACD 


ACD 
ACD | 


ACD 
ACD 








YOUR PRODUCT'S NEEDS? 


power sources offered by advertisers in ELEc- 
TRICAL MANuracturinG the following tab- 


ulation is presented at frequent intervals. 
Merely select the desired ac. (single or 
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polyphase), dc., universal or torque motor 
classification (by letters A, B, C, D or E, as 


indicated) and you can instantly identify the 
variations in which these are made available. 
Thus, either the complete offerings of an indi- 
vidual manufacturer or the availability of any 


desired feature or characteristic through 








any 


























of the group of motor makers is quickly known. 


For any such additional information as 
may be required, qualified readers are invited 
to write our Director of Reader Service. 

For the addresses of companies herein 
listed please refer to the “Guide to Buying” 
section of this issue. 
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THREE-POWER CONTROL 





Continued from p. 67 





Klectrical Code, common ground is furnished on which 
the industry can work to the advantage of machine tool 
builder and customer alike. 

Machine Wiring. Type SN wire is used exclusive’y 
throughout the machine because of the excellent me- 








chanical strength of the insulation and also because of 
its oil proof qualities. The smaller diameter and added 
flexibility were other important considerations when 











selecting the wire. 





Color coding was not considered satisfactory for this 
application because of the great number of wires need- 
ing identification. Ina circuit of this nature, it becomes 











MORE PARTS PER TON 


Getting the most out of each 


vital ton of steel is certain with 
CMP Strip. The CMP custom of 
rolling to exceptionally close 
tolerances, whether specified or 
not, assures maximum feet per 
pound and thus more finished 
parts per ton. It's a CMP ad- 
vantageous “extra” you can al- 
ways count on. 


CUTS DOWN REJECTS 
CMP production methods and 
controls result in consistent ac- 
curacy and uniformity. Duplica- 
tion of all the desired properties 
in coil after coil assures steel 
fitted to the job — steel that 
means ‘‘top’’ fabrication 
efficiency. 


FEWER MACHINE DELAYS 


High speed production from 
automatic machines for long 
periods without interruption is 
possible with CMP Strip on the 
reel. Supplied in coils weighing 
up to 300 lbs. per inch of width 
gives length that keeps presses 
Fey dele tele haem 
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Right now is a good time to check on CMP Strip. 
Your war production might benefit from the inherent 
qualities always available from this precision cold 
rolled steel. Many manufacturers are experienced 
with the better and faster production and cost reduc- 
ing advantages of CMP Strip. It’s worth an investiga- 
tion now for your “all-out” efforts and well worth 
knowing about for postwar planning. 





LEMENTARY electrical wiring diagram indi- 
cates sequence of operation of the various motor 
and control circuits. 






THE COLD METAL 
PRODUCTS COMPANY 


de icehip  MeNE Subsidiary of 
The Cold Metal Process 
Company : - 

YOUNGSTOWN, OHIO very important to identify each wire so that it can be 
readily located on both the wiring diagram and the 
Gg) CMP COOPERATION ALWAYS AVAILABLE machine. The designer, having had experience with 
sz A letter. wire or phone call to Youngstown 4-3184 “ver: > - of wire identificati nc ; nti s. 
p> 78 iN briag you any emistance the CHP persennel several methods of wire ide ntification including: stamp 
can give on cold rolled strip steel problems. The ing of numbers direct on the terminals, metallic clips, 


vast store of experience might meet your need. " 5 % - 
and non-metallic bands, decided to use a “Scotch 
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..proved where 
applications 
serve on the 
firing line! 
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.specified at the 
conference table 


Loire lack lai la Mie li 1c le aa ale 
equipment as a military front. The offensive goes on 
day and night; there is no respite, no let up — service 
must be continuous 


These three types of TURBO insulation, each with dis- 
tinct advantages to meet specific problems are finding 
wide acceptance in direct and indirect ordnance re- 
el ia-tan lal e 

FLEXIBLE VARNISHED OIL TUBING—-SATURATED SLEEV- 
ING—meeting the all-purpose requirements of a sleeve 
insulation to stand guard against breakdown, moisture 
absorption — all commonly encountered acid and oil 
influences 

VARNISHED GLASS TUBING —for those applications 
where extremely high heat resistance becomes the 
above-all consideration 

EXTRUDED TUBING—where extreme sub-zero tempera- 


ture resistance to any of the effects of embrittlement 
becomes a prerequisite 


For proof ask for samples of each; also 
for new specimen board and list of 
SP iler- lee Me trea Mate Me Md litt bilo 


WIRE IDENTIFICATION MARKERS—Any size, any color, 


any length or any marking. Strict compliance with 
Army and Navy Air Corps specifications. 


WILLIAM BRAND & CO. 


276 FOURTH AVENUE, NEW YORK, N.Y. * 325 W. HURON STREET, CHICAGO, ILL 
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INTEGRAL MOTORS 





Type P—2 or 3 Phase, 60 cycle 
Voltages—110, 220, 440 and 550 


Squirrel Cage Rotor, dynamically balanced. 


Normal torque; Constant speed; Ball bearings; Fully enclosed; 
Plain barrel frame or rigid base for Floor, Sidewall or Ceiling 


mounting. 


Sizes— 14-34 and 1 HP at 850 RPM 
34-1 and 114 HP at 1150 RPM 
1-114 and 2 HP at 1750 RPM 
1-114 and 2 HP at 3500 RPM 


Same sizes 50 cycle at 5/6 of above speeds. 
cycles available. Shaft length and lead outlet to suit. 


running motor with minimum vibratior. 








Direct Current to 3/4 HP 
Permanent Split Capacitor to 
3/4 HP 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 
Cleveland, Ohio 


5905 Maurice Avenue 
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Odd voltages and 


OHIO MOTORS INCLUDE 


Split-Phase Induction to 1/3 HP Torque to 100 oz. ft. 
Shaded Pole to 1/30 HP 
Synchronous to 1/6 HP 


Capacitor Start to 1 HP A.C, to D.C. Motor Generators 
Capacitor Start and Run to 1 HP and High to Low Voltages 
Polyphase to 2 HP D.C. Dynamotors up to 300 


Shell Types to 5 HP watts 





numerical tape which is wrapped around the wire and 
then sealed with clear lacquer. Stamping terminals 
directly with numbers is not too satisfactory because the 
number is not always discernible; also if the number 
is stamped on the throat of the terminal, it sometimes 
causes the terminal to break. Metallic bands clipped 
on wire insulation can easily cause grounds or short 
circuits by fouling other terminals. Non-metallic bands 
have the tendency to slide on the wire and disappear 
from sight when needed most. Markers are placed on 
the ends of every wire to allow the wires to be dis- 
connected without fear of being not able to connect 
them up again correctly. 

Soldered terminals were replaced by terminals that 
are crimped on the wire with a special tool. The crimped 
terminals are small and have a positive bond with the 
wire and at the same time are speedily assembled on 
the wires. 

Wiring of the machine is simplified through the use 

of prefabricated wiring harnesses. These are made up 
complete so that the electrician wiring the machine 
simply pulls the harness through the conduit and con- 
nects the wire ends to the terminals. The cost of 
manufacturing these wiring harnesses is more than 
compensated for by the saving in wiring time during 
assembly of the machine, and their use reduces the 
possibility of errors in wiring. 
Assembly of Electrical Equipment. The electrical 
equipment, other than the motors and limit switches, 
is grouped into two units—the control station and the 
control panel. The control station contains all push 
buttons used during the normal machine operation, and 
a spindle load indicator, which tells the operator at 
a glance just what load is being imposed upon the 
spindle motor in per cent of full load. Two illuminated 
push buttons furnish combination stop buttons and 
indicating lights for the spindle and hydraulic pump 
motors. These illuminated push buttons are of a 
standard make and use a standard 6-volt incandescent 
lamp. All other push buttons are of drip proof con- 
struction so as to guard against oil or coolant from the 
operator's hands. 

The control panel is built up of standard units 
mounted on a rigid base, all of which is mounted inside 
a cast-in compartment in the column. Special precau- 
tions were taken in the design of this compartment to 
protect the interior from oil and dust. One variation 
from standard practice in the design of the control 
panel and housing is the fact that all reset buttons are 
covered up by the compartment door. The reason for 
this is to allow the customer, if he so desires, to lock 
the door to prevent the resetting of motor starters by 
unauthorized individuals. As is often the case, over- 
load relays are ruined by too frequent tripping; there- 
fore, trouble, if any, should be checked after the first 
case of tripping. 

Circuit Design. The power circuit consists of controls 
for four motors. The spindle motor which is rated 
10 hp. at 1200 rpm. is controlled by a magnetic starter 
and a manual direction selector switch. The hydraulic 
pump motor is also controlled by a magnetic switch. 
The spindle motor and hydraulic pump motor magnetic 
starters use the conventional 3-wire control. The 
spindle-head raising and lowering motor which provides 
a fast traverse rate of vertical travel is controlled by 
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Too much heat in an airplane motor means trouble. 
But nothing much was done about it until 1930 when 
increasing horsepower, higher speeds and engine heat 
in excess of 400°F. started a designer of temperature 
recording instruments on the development of a per- 
fectly compensated pyrometer installation that would 
tell a pilot exactly what was going on in the cylinders. 





Getting the right wire for the iron and constantan 
leads and thermo-couples was difficult. Available 
constructions robbed the instrument of its ac- 
curacy because they couldn't take high hear, 
moisture, extremes of temperature, oil, G 
grease and gasoline. So the problem was pe 
given to our research men who solved 
it by designing the wire illustrated. 
One that could be depended upon to Yi 
convey accurate readings indefinitely, 
under any conditions. 


ANOTHER JOB 
FOR ROCKBESTOS WIRE 









ROCKBESTOS PYROMETER WIRE* Rockbestos research is at your service. g 
1. Cotton braid over parallel wires (or single) finished to a hard, It has already accounted for the devel- Ye 
smooth surface with a clear lacquer that is resistant to flame, opment of 122 different wires for Ge 
heat, moisture, oil, grease and gasoline. severe operating conditions and numer- ye 
2. Dense, felted, fireproof asbestos insulation, color coded ous “specials” for a wide variety of 
and impregnated with flame, heat and moisture resistant applications 
compounds. Free of laps, joints, or seams and helically — . y 
applied to insure perfect and permanent centering of Rockbestos Products Corporation 
the conductor. 777 Nicoll St., New Haven, Conn. 


3. Iron and constantan conductors (alloy con- 
ductors supplied by customers to insure 
proper thermoelectric characteristics). y " YUYYIw—@Ju0wmwww(sEl"” 
*One of 122 different wires designed by Rock- PT Ne LO Gae NPE PO IA ARETE ls xS : 
fa i 2 


bestos for operation under severe conditions. on ms a a. CS 4 } A 
0 C 4 8 * S 0 S yay 


The Wire with Permanent Insulation 
New York «+ Buffalo + Cleveland + Chicago + Pittsburgh + St. Louis + San Francisco + Portland, Ore. + Seattle 
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Name 


Simplicity of application is one big reason why electric 
heat is used to ever-growing extent in the heating of 


oil for oil-jacketed process kettles, autoclaves, platens. 
A Chromalox NWH Circulation Heater can be con- 
nected up in the short time needed to make a few pipe 
joints and electrical connections, the unit being com- 
plete with heating element, thermostat, switch, and 
insulating jacket. This compact unit eliminates prob- 
ably 75% of the difficulty entailed in other methods of 
heating circulating oil, besides affording much closer 
temperature control and avoiding fire hazard. 


IN OIL JACKETED EQUIPMENT such as auto- 
claves, process kettles, platens, a Chromalox 
NWH Circulation Heater can be installed as 
shown above. These heaters are available in a 
wide range of sizes, in capacities from 1-kw. to 
15-kw. Three types are available — with two 
heating blades, three, or six, and in various 
lengths to give the capacity required. Series 6 
heaters (the largest size) will support oil pres- 
sures up to 125 Ibs. at temperatures of 450 
deg. F. The smaller types will take a maximum 
oil pressure of 300 Ibs. at 500 deg. F. For large 
kw. capacity or higher oil pressure, two or more 
smaller NWH heaters can be connected in 
series. Oil velocity and type of oil must be con- 
sidered in relation to allowable temperatures. 
Control is by thermostatically operated switch. 


NWH heaters are also widely used in pre- 
heating fuel oil, when they may be placed 
anywhere on the oil supply line. 


Ask the Wiegand 
engineering staff to 
work with you in 
using electric heat. 
Mail the coupon 
uith your business 
letterhead for acopy 
of the Chromalox 
Book—64 pages of 
valuable data. 


EDWIN L. WIEGAND CO. 
7530 Thomas Bivd., Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


Position 








ACHINE is built up of self-contained units 

which not only can be removed but can also be 

operated separately from the machine to allow a 
complete check of their operation. 


jogging buttons. Limit switches are also provided for 
safety stops to limit the vertical travel in case the oper- 
ator forgets to release the push button. The coolant 
pump is controlled by a manually-operated starter with 
push buttons extending through the cover of the control 
panel. The control circuit has for its main functions 
the starting and stopping of the above mentioned mo- 
tors, safety interlock between spindle and hydraulic 
pump motors, and setting up the proper relationship of 
control conditions between the automatic control lever 
handwheel control, and hydraulic transmission, 


Spindle Motor and Hydraulic Pump Motor Inter- 
lock. The purpose of having an electrical interlock 
between these two motors is to prevent damage to the 
machine in the event the cutter is overloaded to the 
extent of stalling or near stalling during a cut. If the 
table continued to feed when the cutter is stalled, great 
damage to the cutter and spindle head would be the 
result. Therefore, provision has been made to stop 
automatically the table or cross slide whenever the 
spindle motor is called upon to deliver approximately 
300 per cent of full load rating. This interlocking is 
accomplished through the use of a series-type relay 
RS which has a snap-action contact mechanism. The 
sequence of operation of the RS relay is as follows: 
When the machine is running in normal operation, 
spindle motor relay RC, spindle motor contactor S, 
and hydraulic pump motor contactor P are energized. 
The holding circuit for these three switches depends 
upon the normally-closed contact RS3-22, which con- 
tact will remain closed as long as the current passing 
through coil RS to the spindle motor does not exceed 
approximately 300 per cent full load current of the 
motor. If at any time the spindle load reaches approxi- 
mately 300 per cent full load value of the spindle motor, 
the increased current passing through coil RS will 
cause normally-closed contact RS3-22 to open, thus 
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Quietly and Unseen -& 
Thousands of CENTURY MOTORS 
, 


are playing their part 
by producing smooth 
power for the precision 
production of war needs 


HH“ from view in the streamlined bases of thousands 
of the most modern machine tools, Century Motors— 
through their unusual freedom from vibration — are quietly 
contributing to more efficient production by making possible 


closer tolerances and consequently fewer rejects. 


Built to stand the gaff of continuous, 3-shift, high speed pro- 


duction, Century Motors ask for no vacations or rest periods. 


For a quick solution of any motor problem — get in touch 
with the nearest Century Motor Specialist. His wide experi- 
ence in specialized motor application plus the wide range 


of Century sizes and types may save you time and trouble. 





CENTURY ELECTRIC CO. 
1806 Pine Street, St. Louis, Missouri 
Offices and Stock Points in Principal Cities 


Pe Selig 


Ce 


MOTORS 


d One of the Largest Exclu- 
le sive Motor and Generator 


Manufacturers in the World. 
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The Boeing B-17 Flying Fortress is fastened throughout, 
ct important structural and secondary connections, with 
Elastic Stop Nuts. 





Bv'" connections on military airplanes 
call for lock nuts that hold with a grip 
which is positive and yet resilient ...agrip 
that withstands the complex vibrations, the 
stresses, and the shocks, of high-speed 
maneuvering ...a grip that protects the 
ships and the men who fly in them. 

Evidence that Elastic Stop Nuts meet 
these all-important requirements is found 
in the fact that they are used for vital struc- 
tural and equipment fastenings on every 
military airplane built in the Western 
Hemisphere. 


There are more Elastic Stop Nuts on American air- 
planes, tanks, and other war equipment, than all other 
lock nuts combined. 


THE RED LOCKING COLLAR 
- « - SYMBOL OF SECURITY 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD e UNION, NEW JERSEY 


» Catalog will be sent on request 


. and nuts for testing are readily available. 





breaking the holding circuit to S, P, and RC which 
causes the spindle and hydraulic pump motors to stop. 
The use of a snap-action contact on the series relay 
RS is of the utmost importance when the cutter load 
undergoes a gradual increase. If a slow make and 
break contact were used, there would be a distinct 
fluttering of the contact at the point of breaking which 
would cause the switches S, P, and RC to slam in and 
out. This condition is overcome completely through 
the use of the snap-action contact. 


Spindle Jog. The spindle jog button was furnished 
to aid the operator in shifting spindle speeds. It was 
necessary to furnish a separate contactor for the jog- 
ging operation; mainly, to allow the spindle jog to be 
used when the hydraulic pump motor was running. 
Normally, if the spindle jog were used with the hy- 
draulic pump motor running, the starting current of 
the spindle motor would cause the holding circuit to 
contactor P to be broken by series relay RS, thus stop- 
ping the hydraulic pump motor. To prevent this stop- 
ping of the hydraulic pump motor by jogging the spin- 
dle, contact J54-50 was connected so as to short circuit 
the coil of series relay RS, thus preventing the opening 
of contact RS3-22 by the spindle motor starting current. 


Automatic Control Lever and Handwheel. Before 
the sequence of operation of either the automatic con- 
trol lever or the handwheel can be successfully described, 
it will be necessary to explain the primary functions 
of the solenoid valves and clutch solenoid. The 539-X 
solenoid valve is a selector valve that determines which 
method of control is to be effective, the automatic con- 
trol lever or the handwheel. When the 539-X solenoid 
valve is energized, the handwheel is effective, and when 
it is de-energized, the automatic control lever is effec- 
tive. The function of the 125-X solenoid valve is to 
release the internal pressure of the transmission to 
allow the table or cross slide to be cranked by hand. 
When the 125-X solenoid valve is de-energized, the 
table or cross slide can be moved by hand cranking. 
The handwheel clutch solenoid when energized, dis- 
connects the handwheel mechanically from the hydraulic 
transmission, the reason for this being to allow the 
hand-wheel to maintain its neutral position when the 
automatic control lever is in use. 

After understanding the operation of the solenoid 
valves and the handwheel clutch solenoid, the sequence 
of operation of the various operating conditions can be 
readily traced on the elementary electrical diagram. The 
normal position of the control elements when the auto- 
matic control lever and the handwheel is in neutral 
is such as to allow the table or cross slide to be cranked 
by hand. This means that the 125-X solenoid valve 
is de-energized, the handwheel clutch solenoid is de- 
energized, and the 539-X solenoid valve is energized. 

The sequence of operation of the table automatic con- 
trol lever is as follows: When the lever is moved from 
neutral, it operates LS-4 in such a manner that con- 
tact 6-29 opens, then contact 6-35 closes just before 
the lever reaches the feed position The contact 6-29 
upon opening de-energizes the 539-X valve solenoid 
which causes the automatic control lever to become 
effective on the hydraulic transmission. At the same 
time, mechanical linkage between the automatic control 


Continued on p. 150) 
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ARMASTEEL REFRIGERATOR 
CRANKSHAFTS 


ArmaSteel is used for both 
eccentric and throw type 
crankshafts for refrigerator 
compressors. 


VITAL PARTS MACHINED 
FROM ARMASTEEL CASTINGS 


Diesel pistons for heavy-duty 
locomotives and trucks... 
Automotive pistons, piston 
rings, camshafts, Hydra- 
Matic transmission gears, 
drive-shaft universal yokes, 
clutch throw-out collars, 
valve rocker arms... Refrig- 
erator crankshafts and con- 
necting rods... Washing 
machine drive gears. 
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The versatility of ArmaSteel is demonstrated by 


the variety of uses to which it has been applied 
in the automotive, Diesel and household appli- 
ance fields. Engineers and designers have adopted 
it, not as a substitute to conserve steel, but as a 
superior metal effecting important savings in 
machining time and definite improvements in 
the finished product. 


Among the favorable properties and character- 
istics that have led to its adoption are high yield 
strength and yield ratio, high fatigue life, high 
hardenability, adaptability to selective harden- 
ing, high damping capacity, excellent bearing 
properties, and high resistance to wear and 
corrosion. Close limits on physical and chemical 
properties are maintained by exacting tests 
throughout production and by the use of modern 


precision-control devices. 


Other important considerations which partic- 
ularly recommend ArmaSteel at this time are 
its exceptional machineability and the inherent 
machining advantages of castings over forgings, 
bar stock and tubing. ArmaSteel castings save 
up to 50% in man-hours of machining time, with 
an increase of from 20% to 50% in the number of 
parts finished per tool grind. Tools last longer, 
production is faster, less metal is consumed and 
critical metals are conserved. 





Saginaw Malleable Iron Division 


General Motors Corporation, Saginaw, Michigan 


*Reg. U.S. Pat. Off 
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Designed specifically for a definite 
job or use. They are rugged, 
accurate, dependable and easy to 
set for any required time cycle. 


CRAMER TIMERS 


are made inall types and capacities. 


Cycle, Repeat Cycle, Time 
Delay Relays, Automatic Re- 
set Timers, Sauter Time 
Switches, Time Meters 





= 
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UR plant is now all out in compliance to 

the War Productions Board. General 
Industries small-power motors—manufac- 
tured commercially in countless thousands 
for nearly 30 years—can be furnished only 
on direct Government order. We regret the 
necessary lapse in supplying our old cus- 
tomers, to whom we wish to say this: In our 
war work we are building more strength, 
skill and creative ability for our return to 
your service. 


Z%(GENERAL INDUSTRIES CO,, ELYRIA, OHIO 





INSULATING VARNISHES 


Continued from p- 52) 


with good bonding qualities to bond the turns or con- 
ductors into a compact unit mass of high flexibility, 
elasticity, and abrasion resistance. It should be infusi- 
ble and non-thermoplastic with no trapped solvents, and 
should possess a high thermal conductivity and resist 
high temperatures. Furthermore, it should have a 
high resistance to the attacks of acids and alkalis and 
their fumes, as well as electrolytes, water, and moisture, 
and must not give off corrosive fumes, that is, it must 
itself be non-corrosive. 

There are insulating varnishes that will meet the fore- 
going requirements, at least in combination, but insu- 
lating varnishes age. One of the problems in selecting 
a suitable insulating varnish for a given purpose is to 
obtain one that will have a satisfactorily-long useful life. 

Aging of varnishes, indicated directly by decreased 
insulation resistance, is, in general, due to combined 
time and temperature which tend to make the varnish 
coating brittle and to cause it to crack and crumble, 
and also to moisture, acids, alkalis, etc., which tend to 
dissolve it, as well as carbonaceous particles from 
crumbled insulation. 

Preventative maintenance consists of preventing burn- 
outs by repairing the damaged varnish film before they 
by using a good finishing varnish to seal 
cracks and fill crevices in the original insulation and 
to provide waterproofing and other protective features. 
As preliminaries to such treatments, all dirt should be 
removed by air pressure and any oil wiped off with a 
henzine-saturated cloth. Reinsulation preferably should 
be accomplished at necessarily frequent intervals by 
brushing or spraying. Electrical equipment has to be 
shut down only during the application process, and the 
varnish very quick-drying to make the shut-down period 
brief. 

Manufacturers of electrical equipment realize that the 
cost of labor, heat, etc., used in applying successive or 
multiple treatments of insulating varnish far exceed the 
cost of the varnish used. Consequently it is desirable 
to obtain varnishes for certain products that will reduce 
these production costs and simultaneously maintain or 
improve the protection when it can be practicably ac- 
complished. One way to save time is to use a heavy- 
bodied varnish and give the coils only two coats, or 


can occur 


dips and bakes, instead of five, for example, in cases 
where they are sufficient. 

Impregnating varnishes generally require a good body 
regardless of the time-rate of penetration. Coils should 
be properly drained after dipping before being cured, 
oxidized, or dried 





and these operations require time. 
Baking time cannot be reduced practicably by increasing 
the oven temperature, for an initially high temperature 
would cause the varnish on the outside of the coil to 
surface-seal and trap the solvents in the unbaked var- 


nish within the coils, thus defeating the very purpose for 


which the varnish-treated coils are baked. 


A slow-drying varnish is usually a better insulator 
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This complex combination of 
Dunco Relays controls Turn- 
pike repeaterstation receivers 
and transmitters. Transmitters 
are operated by 37.5 Mc. sig- 
nals from distant cars, or by 
116-119 Mc. signals from other 
repeaters. Only one signal 
must be capable of operating 
a repeater ata given time. 
Receivers tuned to these fre- 
quencies turn on the trans- 
mitters, then serve as speech 
amplifiers for them. Trans- 
mitters automatically turn 
themselves off after two 
minutes. 


STRUTHERS DUNN, INC., 1321 CHERRY ST., PHILADELPHIA, PA. 
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N THE JOB! 


on the Pennsylvania Turnpike 


Communication engineering prog- 
ress as exemplified in the radio 
equipment of the famous Pennsyl- 
vania Turnpike not only calls for 
skill of a high order; equally impor- 
tant, it calls for selection of compo- 
nents of unquestioned dependability. 
Thus, it is with pride, that we point 
to the use of Dunco Relays through- 
out—and particularly in the auto- 
matic repeater station transmitters 
illustrated here where Dunco sensi- 






tive relays, Dunco time-delay relays, 
and sequences of Dunco power re- 
lays play major parts in assuring 
unique short wave communication 
performance throughout the Turn- 
pike’s 161 mile length. 


Dunco walks hand in hand with 
engineering leadership—because 
Dunco means dependability — and 
because Dunco is equipped to sup- 
ply standards, adaptations, or special 
units for practically any need. 


ae 


eee 








| than a fast-drying varnish for otherwise similar condi- 
tions. This is due to the action of the driers introduced 
into varnishes to hasten the absorption of oxygen. A 
slow-drying varnish is usually more flexible and has a 
longer useful life. 

Different results can be obtained with one varnish by 
varying the baking time and temperature, as in the case 
of the conventional oleo resin varnishes (oil and gum 
combination) that harden by polymerization and oxida- 
tion. An increase in the baking time will produce a 
tougher finish, and an increase in the baking tempera- 
ture will produce a darker color, in certain types of 

| insulating varnishes which, of course, cannot be accom- 
| plished with air-drying varnishes. 


THREE GENERAL CLASSES AVAILABLE 


ARNISHES dry by chemical action or by evapo- 

ration to form a hard, lustrous coating possessing 
certain protective properties as set forth. The three 
general classes are oil varnishes, spirit varnishes, and 
synthetic varnishes. The bases of both oil and spirit 
varnishes are resins or asphalts. The bases of oil var- 
nishes are mixed with drying oils such as linseed oil or 
tung oil at high temperatures; those of spirit varnishes 
in volatile solvents like turpentine or alcohol. Some 
synthetic resins may be used as varnishes without 
either oils or solvents. 





WIDELY ADAPTABLE 


This automatic time switch 
(Type TSA-10) is for the 
control of machines or pro- 
cesses where accurate timing 
is extremely important. It will 
provide time-delay opening or 
closing of a contact and then 
reset, or hold the contact closed (or open). It gives 
adjustable, automatic control of OPEN or CLOSED 
time, control of starting time, or control of the time 
interval between consecutive processes. 





General classifications are (1) baking varnishes which 
tend to absorb oxygen and harden by oxidation when 
subjected to elevated temperatures, and polymerizing 
varnishes (also baked) which harden under heat through 
an action of instant molecular readjustment; (2) air- 
drying varnishes and similar compounds whose sub- 
stances dissolve in solvents to harden or set at normal 
temperatures by the evaporation of the solvent. 





COMPLETES THE MACHINE 
Such automatic control gives your customers a DESIRABLE CHARACTERISTICS IN ELEC- 
machine that’s really complete, and it adds but very TRICAL INSULATING VARNISHES* 


little to the total cost. 



































Bulletin GEA-1771 gives full information. Ask When Wet Hich ct ree ~ 
a a : Proper specific gravity igh thermal conductivity 
your G-E office for a copy, or write General Electric, Gord beady 8 Temperature resistant 
Schenectady, N. Y. High penetration Non-thermoplastic 
Freedom from impurities Unaffected by low temperature 
Electrical 
When Cured, Baked, or Dried High resistivity 
Chemical High dielectric strength 
Acid resistant Corona and arc resistant 
Alkali resistant Mechanical 
Resistant to fumes Good bonding properties 
Resistant to electrolytes Hardness 
Resistant to water Toughness 
Resistant to moisture Flexibility 
Non-corrosive Non-brittleness to 
General-pur- Cyclic timer— Vacuum-tube Time-delay re- Abrasion resistant OV 
itch— Send for GEA- timer—S lay —Send f oe aie : 
a for GEA. — 2963 ee “aes 2616 * While some listed characteristics are not necessary in certain K! 
1427 instances, electrical insulating varnishes should possess them in 
other applications. fac 
These are but a few of the many G-E timing devices avail- tic 
able. If you have a timing problem that these will not solve, Baking varnishes comprise drying oils combined with b 
ask the G-E office to recommend equipment for your specific need. such materials as copal and other suitable resins so . 
F 2ES_ , se ; : : ; 
a ask = on handy rte ae that will help you treated or fused that they will dissolve in oil, and a 
select t tG-Et cation. ee r me 
Sane ee eg ee diluting solvent. The baking process produces a smooth, 
hard, oxidized substance first through the evaporation 
of the solvent and then by the oxidation of the drying 
oil which is thus changed chemically, forming a new sub- 
stance which is substantially infusible. Such varnishes - 
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Now Available 





for DC Motors of 30 Volts or less 
used on Aircraft, Tanks, etc. 


KLIXON 


Overheat Protectors 


if you are using low voltage D.C. motors and you want 
to be sure they can’t burn out —either from overloading or 
overheating—just ask your supplier for motors with built-in 
Klixon Protectors. These Protectors, which any motor manu- 
facturer can build right into his motors, allow peak opera- 
tion with safety. If a motor is overloaded and becomes hot 


beyond a safe point, the Klixon Protector cuts the motor 
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out of line. Burnouts are thereby prevented. Failures are 


avoided. Repair or replacement costs are eliminated. 

When you buy motors, insist on this protection. It is 
most important for D.C. motors in planes and tanks, as 
well as for A.C. motors running machines that produce war 
goods. Its cost is negligible. 

Spencer Thermostat Company, Attleboro, Massachusetts 














JELLIFF WIRE CLOTH... 


BY THE ROLL. CUT TO SHAPE, Ga 


fabricated ready for assembling into your product— 
If you use wire mesh or mesh assemblies in your 
product or plant, avail yourselves of our more than 
60 years experience in weaving wire in all meshes 
and materials. 

Ask us to quote on your requirements. 


THE C. O. JELLIFF MFG. CORP. 


10 Pequot Ave. Southport, Conn. 
‘“‘Wire Products Since 1880"’ 





Then Get This FREE, 32-Page Booklet 
on Production Degreasing Operations! 


War products made of brass, bronze, copper, steel, 
zinc, aluminum and magnesium usually require one or 
more degreasing or cleaning operations before sub- 
sequent finishing. A practical, 32-page booklet de- 
scribes performance-proved Odakite methods for 
handling this work on a fast, efficient, low-cost basis. 
Send for your FREE copy today! 


OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N. Y. 
Representatives in All Principal Cities of the U. S. and Canada 


= 
CARTE CLEANING 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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are suitable for use in oil-immersed transformers since 
they are oilproof when properly baked. They are supe- 
rior as insulators and usually resist moisture, heat, acids 
and alkalis and their fumes better than air-drying var- 
nishes to which they usually are preferable. Baking 
varnishes also harden under heat through the poly- 
merization of the resin and the oil. 

Air-drying varnishes comprise gums, waxes, and 
asphalts which go into solution in water, turpentine, or 
benzine. Oxidation continues during the natural life 
of the material. They are usually less elastic than the 
baking varnishes and the insulation qualities are some- 
what inferior to those of baking varnishes for which 
they are substituted when baking is not practicable, con- 
venient, or necessary. Nevertheless, slow air-drying 
varnishes have been developed which withstand the 
action of both fresh and salt water, and which have 
relatively long life under heat. 

The most common use for air-drying varnishes is for 
emergency repair work or as a final coat over a non- 
oilproof baking varnish to provide oilproofing or to 
protect against the attack of some unusual corrosive. 
Although modern air-drying varnishes have reached 
a high standard of perfection, they can never replace 
such characteristics as heat endurance and interior dry- 
ing in deep-wound oils, ete., as available in baking 
varnishes. 

Finishing varnishes differ from ordinary air-drying 
varnishes in that they dry entirely by evaporation. They 
are unsuited for many applications, hence they should 
be used with discretion. Those with alcohol or benzol 
solvents attack untreated enameled wire, for which a 
benzine solvent should be used. 

Polymerizing varnishes, composed of cashew nut shell 
liquid, are processed to form a phenol-aldehyde type 
varnish which sets dry throughout by heat-induced 
chemical polymerization. They contain no drying oils 
nor any of the ingredients of common insulating var- 
nishes which set by oxidation and have the advantage of 
being soluble in petroleum thinners. 

Insulating varnishes produced from cashew nut liquid 
dry internally as a result of heat curing and possess 
unusual dielectric strength, both in the dry state and 
after subjection to water or humidity, coupled with a 
high insulating resistance to acids and alkaline solutions. 

These varnishes cure to an infusible non-thermoplastic 
state, hence will not soften or throw out. They possess 
great penetrating power; have no objectionable solvents 
that attack enameled wire, and possess excellent dip- 
tank stability. These varnishes are stable, thus insuring 
constancy of electrical properties ; bond conductors into 
a compact, unit-acting mass, and form firm, tough, 
mechanically-strong coatings. They have excellent alkali, 
oil, and moisture resistance and do not give off corro- 
sive fumes. 

lurthermore, these polymerizing varnishes provide 
excellent insulation at normal and high operating tem- 
peratures; impart high thermal conductivity to the 
finished coil, and are especially recommended for fiber- 
glass and asbestos windings and generally for applica- 
tion to coils of all types and sizes. For maximum oil- 
proofing, the baking time is increased 50 per cent. 
above normal, 


One type is reddish brown in color. A later type, 
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the new Synthetic Resin insulated 


~ 
ROEBL 
_ Magnet Wire 






It’s a big step forward in magnet wire insulation! Here are the 
advantages of Roebling ROEVAR Magnet Wire in a nutshell : — 


Low cost— generally less than enameled, fabric-covered types. 


Smaller—allows more copper in the same space,—the same amount 
of copper in less space than the enameled, fabric-covered types. 


Flexible and abrasion resistant—retains its flexibility and main- 
tains its dielectric strength under high tension and abuse of severe 
winding conditions. 

Eliminates need for cotton or other protective coatings — reduces 
the amount of treating varnish used after as- 
sembly —is not affected by the action of as- 


phaltic compounds, naphtha and other varnish 
solvents. 


If you have a winding problem, ROEVAR 
may provide the solution. 







tal 


which is dark brown in color and designed for more 
rapid curing, produces a harder film. The curing time 
of the former varies from about 3 hr. at 290 deg. F. to 
about 75 hr. at 210 deg. F.; the latter from about one 
hr. at 290 deg. F. to about 16 hr. at 210 deg. F., as 
indicated from published graphs based upon labora- 
tory tests, no allowance being made for a factor of safety 
which depends upon a number of conditions as with any 
type of baking varnish. . 





FACTORS GOVERNING THE SELECTION 
OF INSULATING VARNISHES 





1. Voltage—Insulation resistance and dielectric strength of dried varnish necessarily must 
be greater for relatively high-voltage service than for low voltages under otherwise similar 
conditions. For particularly high voltages, a varnish must be selected that will not permit 
the formation of corona (17 

2. Vibration—Ac. coils, especially of the heavy duty type, require a varnish that will 
bond (9) the turns of insulated conductor together to prevent chafing or abrasion, hence 
breakdown, of the insulation through electromagnetically-developed vibration. This may 
sometimes apply to some types of dc. coils in the presence of unusual mechanical vibratio 
as from a separate source 

3. Electromagnetic repulsion—While unusual, large transformers have been torn apart through 
the mechanical forces developed in magnetic fields through short circuits. A good bonding 
varnish (2) will prevent such damage through short circuits in smaller transformer coils. 

4. Centrifugal forces—In rotating armatures, these tend to throw out varnishes not suffi- 
ciently hardened, as through insufficient baking or other treatment. A polymerizing or 
ther good baking varnish is here indicated 
5. Unbalance of armatures sometimes results from the conditions mentioned in (4) and 


the 





S quite similar 





6. Deep-wound coils tet 
surfaces. A polymer 





to trap wet varnish and solvents through films formed at their 
g varnish preferably may be used in such cases, as by brushing each 
layer with it as soon as wound. The varnish will be solid clear through the coil when cured 


by baking 





Surface sealing (6) also tends to occur in coils wound with very coarse conductors, thus 
forming large voids. A heavy-body baking varnish that will not surface-seal is indicated 
1 such cases 

8. Penetration of varnish throughout coils is affected by the size of the insulated wire, the 
mode of winding, and kind and quality of any interlayer insulation or covering, as paper, 
varnished cambric, tapes, etc., as well as the depth of the winding (6). Penetrating and 
nternal-drying varnishes may be obtained for al! such conditions 

9. Type of tmsulation on cotl-conductors—Coal-tar solvents attack the enamel films on 
-nameled wires, hence should not be used in varnishes for treating such coils. Fiberglass 
insulation does not resist abrasion to any great extent and requires a varnish that not only 
acts to bond (2) the glass fibres together but also to be highly heat-resistant. Whereas 
fiberglass and asbestos will withstand high temperatures, cotton, silk, and some other 
insulations will not. Each type of wire insulation should be given due consideration as to 
haracteristics before deciding upon the varnish to use 

10. Os/proofing prevents the softening of the baked or dried varnish by lubricating and 
ther oil, particularly in oil-immersed windings of various kinds, as in transformers. While 
some varnishes are sufficiently oilproof, others require surface applications of a finishing 
varnish for the purpose (19 

11. Life of varnish is affected by a number of characteristics, such as moisture-, acid-, 
alkali-, chemical-fume, and oil-resistance, but largely by its heat-resisting qualities as 
governed by time and temperature, since some varnishes tend to continue to oxidize with a 
progressive hardening in service after they are dried 

12. Moisture and water-proofness—Because of the reduction of insulation resistance, and 
also because of the injurious electrochemical processes due to dissolved chemical substances 
in moisture or water, especially in connection with cotton-, silk-, or paper-covered wires, 
coils are heated to drive out moisture before dipping. Waterproofing should be emphasized 
n obtaining a varnish for use in humid or wet locations 

13. Resistance to acids and alkalis and their fumes, in chemical plants and wherever such 
chemicals are used in industry and elsewhere, is required of electrical insulating varnishes 
While there are dipping or impregnating varnishes possessing these characteristics, there 
also are finishing varnishes (19) for outside application to protect coils and windings from 
such agencies 

14. Elasticity and flexibility of the dried-varnish are essential so that it will not become 
brittle and crack or flake off through vibration (2) or when windings are flexed in assembly 
or im service, as in across-the-line starting motors 

15. Non-thermoplasticity is essential in a varnish so that it will not resoften and become 
plastic when heated 

16. Corrosive fumes from a varnish itself cannot be tolerated in most applications 

17. Corona and arcing damage electrical insulation including insulating varnish and must 
not be permitted to attain incipient stages. There are insulating varnishes which have 
proved very reliable for such purposes (1 ). 

18. Multiple coats or dips of insulating varnish are beneficial, the first coat penetrating and 
filling textile insulation and interstices to provide a good foundation for subsequent treat 
ments which may be one or more in number. The last coat may or may not be a finishing 
varnish (19 

19. Protecting the protector—Whereas impregnating varnishes protect the insulation between 
turns of coil conductors, they also often must be protected from moisture, oil, acids, alkalis, 
and fumes (13) which tend to attack them and find their way to the insulation between the 
turns of conductors : 

20. Surface finishes are obtained in only a few colors, as clear, black, or red (enamel 
The first two are usually spirit varnishes containing a blend of shellac and other resins 
The hard surface protects baking varnishes from moisture, metal dust, dirt, and oil 

21. Thermal conductivity in coil walls is increased through varnish treatment. A high 
dielectric varnish can be applied in a thinner film through which heat can more readily escape 
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Further classifications are clear varnishes and black 
varnishes. While there are exceptions, clear varnishes 
generally possess a greater mechanical strength and 
resist oil better than black varnishes. Clear varnishes 
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SS _ AIR DELIVERY 
SO 


ane ee WITH NO CHANGE 
: ca ~ IN DESIGN OF UNIT 





| N order to meet new government specifications a unit heater manufacturer found it 
necessary to increase the air flow through one of the models from 475 CFM to 635 


CFM. It was not possible to change the design of the unit because of delivery schedules. 


Torrington engineers, on finding that steam coils and direction vanes were causing back 
pressures which cut down air delivery, recommended a pressure-type fan in place of 
the free-air model originally selected. They also suggested the use of a slightly larger 


blade, since they found that the original fan orifice would accommodate the larger size. 


These recommendations, together with a change in pitch, resulted in the desired air de- 


livery of 635 CFM—an increase of over 33% beyond the capacity of the original design. 


Consultation with Torrington engineers on fan and blower wheel applications, prefer- 
ably in the early design stages of products, is often helpful in getting maximum air 


deliveries and highest efficiencies from units using propeller fan blades or blower wheels. 


| ™=PORRINGTON 


. MANUFACTURING COMPANY, TORRINGTON, CONN. 
MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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WE'RE THE WORLD’S LARGEST 
EXCLUSIVE PRODUCERS! 


Large, high-speed production fa- 
cilities are devoted exclusively, 
here, to the manufacture of 
better Miniature Light Assem- 
blies. Our skilled engineers have 
specialized for years on the 
development of sturdier, more 
dependable, more efficient Assem 
blies. That’s why the war 
emergency, particularly our vastly 
expanded aircraft program, found 
us ready to promptly supply large 
quantities of our products for 





Want Pilot Light Assemblies 
for Uncle Sam? 


signal and illumination purposes 
We ship regularly to most of our 
country’s leading manufacturers 
of aircraft, radio and electrical 
equipment. Can we also serve 
you, or send our catalog and 
information? 


arated AY w 
& 


PATENT No. 2,220,516 
No. 50 TYPE 





DRAKE MANUFACTURING CO. 


AR Pell) 27.00) 


Dead Front, Safety Type 
Switchfuz Switchboard, 
with hinged pull-out 
type units. 








Distribution Type 
Switchboards 


are built in a wide variety of types, to meet all industrial 
conditions — Live Face; Dead Front; Safety Type, Switch- 
fuz, Shutlbrak, or Circuit Breaker .. . They are assembled 
complete in the factory before shipment, and, as far as 
possible, are shipped with all apparatus (except instru- 
ments) in place... Special engineering service is avail- 
able .. . Quotations will be submitted upon receipt of 
specifications and complete list of requirements. . . Send 


for complete catalog data. 


Frank Adam 


ELECTRIC COMPANY 


SsY.LoOU'ISs 





are almost invariably used where great) mechanical 
strength is required, as on small high-speed armatures, 
whereas black varnishes are used where they are not 
subjected to centrifugal forces, as on stator windings. 
Black varnishes generally rate 20 to 30 per cent. higher 
in dielectric strength than clear varnishes of the same 
type and are usually more flexible. 

Other imsulating varnishes comprise black-baking, 
air-drying, and flashing core-plate varnishes for insu 
lating the laminations of electric machines, air- and oil- 
cooled transformers, etc., but the air-drying type is not 
suitable for operation in oil. Sticking varnish is used 
in cementing mica, cloth, paper, ete. 

Solvents and thinners include acetone, alcohol, ben 
zine, benzol, carbon bisulphide, petroleum spirits, tur 
pentine, and others. Driers embrace certain minerals 
which act either as catalysts or oxygen hberators when 
heated with the oil to promote oxidation. They include 
litharge, lead acetate, and manganese compounds. 
Their unnecessary use is objectionable from an_ elec 
trical viewpoint and they are seldom added in quan- 
tities exceeding 1 per cent. by weight. 


WHEN DIPPING ELECTRICAL PARTS 


OLS to be varnished should be free of oil, grease, 
C and other foreign matter. .\ drum with a remov- 
able head may be used for dipping average-sized units. 
The head or cover, which should have a reasonably 
close fit and preferably may be hinged, prevents much 
evaporation of solvents and precludes the entrance of 
dust and other extraneous materials. The varnish 
should be strained through cheesecloth as required to 
remove skins, and other matter accumulated by the 
soils to be dipped. 

The varnish should be thinned and kept thinned to 
the specific gravity specified or approved by the varnish 
manufacturer. When thinner is added to the varnish it 
should be at the same temperature as the varnish. If 
the thinner is stored outside or in a cold place, a suffi- 
cient quantity should be brought into the same room as 
the varnish and allowed to remain there for a few hours 
before using. The dipping should be done some dis- 
tance from the oven if gas is used for heating. The 
dipping time may be determined by experiment or 
experience with coils of various kinds and sizes. If 
the coils or windings are to be baked they should be 
immersed in the varnish immediately after preheating 
and left immersed until no more bubbles rise to the sur- 
face of the varnish, as when coils are immersed in air- 
drying varnish. 

It is advisable to add solvent to the varnish imme- 
diately after dipping is completed. The varnish is then 
slightly warm and the solvent necessary to restore the 
orginal specific gravity can be easily stirred in. A 
thermo-hydrometer with temperature correction scale 
for checking the temperature and the specific gravity 
of the varnish is quite essential. 

Vacuum impregnation of coils, prebaked and thor- 
oughly dried under about 29 Ib. per sq. in. of vacuum, 
causes the removal of the air as well as moisture so 
that there is no obstruction to the entrance of the var- 
nish into the interstices of coils from those causes. The 


Continued on p. 152 
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Send out this M. P s 


a 


on each war-production 
machine you build 


Give your machines the built-in protection of a Veeder- 
Root Counting Device that will help to maintain the lev- 
els of performance and capacity at which you rate them. 
Veeder-Root facts-in-figures, continuously supplied, will 
serve to indicate whether your machines are being operated 
correctly, whether their drives are delivering full power, 
when maintenance is due . ... and will give other useful infor- 
mation that will help your customers to get the fullest measure 
of production which you know they can get. There are Veeder- 
Root Devices, mechanical and electrical, to fit into your de- 


signs, and supply records in any terms. Write. 


* Mathematical 
Police 


This High Speed Reset Counter 
gives up-to-the-minute records on 
the production of coil winders, 
fast automatics, etc... . points out 
any needs for adjustment or main- 
tenance 


Veeder-Root Inc. 


The Counting House of Wartime Business and 
War-Production Industry... 
HARTFORD, CONNECTICUT Offices in Principal Cities Throughout the World 


In England: Veeder-Root Limited, (new address on request.) In Canada: 
Veeder-Root of Canada, Limited, Montreal, Quebec 
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that produces more uniformly dense 





Follansbee Forge 
ELECTRICAL SHEETS 


LL Follansbee Electrical Sheets are rolled from 
forged silicon steel billets. This exclusive 
Follansbee manufacturing method produces a uniform- 


ly dense electrical sheet. 


The superior characteristics of Follansbee Electrical 
Sheets for all electrical uses are shown in detail in the 


Follansbee Handbook. Write for your copy. 


FOLLANSBEE STEEL CORP. 


PITTSBURGH, PA. 
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LICKING VIBRATION 





Continued from p. 58 


The vibrations set up in the suspended system by 
shock can be reduced to a minimum by making the 
natural frequency of the suspended system high (in- 
crease the stiffness of the suspension members) thereby 
making the ratio of the disturbing steady state frequency 
to the natural frequency approach zero. Under these 
conditions, the motion of the suspended system under 
shock will be almost nil so that the continued vibra- 
tion at the natural frequency of the suspended body 
will be very slight. This theory, while true, ignores the 
fact that the delicate parts associated with the sus- 
pended system must absorb the entire force of the 
shock in an instant and, also, the parts will be sub- 
jected to any steady state vibrations without pro- 
tect‘on. 

Therefore, the best method of attack to the problem 
of steady state vibration plus shock is to so place the 
suspension members that the elastic center of the 
mounting system coincides with the center of gravity 
of the suspended mass in every possible plane, but 
particularly in the planes in which the maximum v1- 
bration is encountered. Choose the strength of the 
suspension members so that the natural frequency of 
the suspended system will be such that the ratio of the 
impressed frequency to the natural frequency will be 
greater than \/2. Then design and test the parts used 
in conjunction with the suspended body so that they 
will withstand the transmitted frequencies plus the 
shocks which will be imposed on them in actual opera- 
tion. 


ONE FORM OF TEST EQUIPMENT 


ELICATE parts on any airplane, battleship, or 
7 tank consist of the relays, protective devices, 
timers, vacuum tubes and other small parts whose 
natural frequencies are relatively high. To analyze 
these products for use under shock as well as steady 
vibrations the usual forms of vibrators are inadequate 
because they neglect the shock feature so important 1n 
devices to be used in warfare. The vibrator shown 1n 
Fig. 4 lends itself particularly well to the analysis of 
this problem. 

The vibrator essentially consists of a prime mover 
“A.” whose speed can be varied, belt-connected to 
shaft “B.” To the end of the shaft “B” is mounted a 
balanced, adjustable eccentric “C” driving a carriage 
“E” through the arm “D.” “E” is carried on the sup- 
porting brackets “G’’ which in turn are mounted on 
the adjustable end stops “F.” The devices to be studied 
are mounted rigidly to the carriage so that the vi- 
brations of the carriage are transmitted directly to 
them. Since the mass of the carriage is large com- 
pared to that of the devices being tested, the effect 
encountered in the actual installation is realized. As 
the eccentric ‘‘C” rotates, the motion of the carriage 
“E” is relatively simple harmonic as long as it does 
not strike the end stops in its motion. The amplitude 


ELECTRICAL MANUFACTURING 





% f 


JUL 








SOME 
HOMELY TRUTHS ABOUT 


HORSESHOES _> 
and | Et. iN 


HORSEPOWER 


‘hr os CAG poe 





| aft m My 











ea 


ase Page aa 2 
& 


MAYBE THE VILLAGE saw A MIGHTY MAN. 


z 
FFERENCE Jy \F THE HORSESHOES HE MADE DIDNT 


LL DO JUST aS MUCH WORK. 


But IT MADE LITTLE DI 
LR 
fii WORSE COULD STI 


EXACTLY Fits 
ar 7 
DS w ELECTRICAL HORSEPOWER \S serenent JR moTORS MUST BE 


RACY TO PERFORM YEAR (> AFTER 


USE MANUFACTURES 





MADE WITH MICROSCOPIC M accu 


HEARED WITHOUT. ATTENTION - 
You 0 


A SPECIFIC MOTOR G@) 0 cIT EVERY JOB - 
All i Mtl WW 
A WESTINGHOUSE SMALL MOTOR eo GET 


= WHEN YOU CHOOSE 
CE BASED ON ADVANCED ENGINEERING KILL D WODERN 
g NEEDS. 






FOR EXAMPLE, WESTINGHO 
ONT DEPEND on LUCK 







PREDETERMINED PERFORMANS 





wETHODS, AND A THOROUGH STUDY OF YOu 


g-03107 






WANUFACTURING 


a MA yecrnotaties 
















pe ty AEE pee 





SOLENOIDS: COILS 
COIL ASSEMBLIES 


TRANSFORMERS 
ELECTRICAL MAGNETIC WINDINGS 


are functioning in thou- 
sands of electrically- 
activated products of 
superior construction, 
daily coming “‘off the 
line’’ to help win the 


SOLENOIDS 


Push and pull types, stand- wer. 
ard and special. 


* 


GEARED TO HIGH 
SPEED PRODUCTION 


Two large Davis Plants, our 
Engineering Staff, and our 30 
years’ experience are at your 
service, dependably to fill your 
requirements in any quantity 
—for quick delivery. 


MAKE SURE WITH DAVIS- 





COILS 5 
For practically every — MADE units, preference of 
trical -form-wo ; ° " 
ow an, Ce leading manufacturers of Air- 


wound. 


craft—Instruments—Generators 
—Relays—Timers— Vibrators 
—Communications Equipment 


—Neon Lighting—X-Ray, and 


scores of other needs. 


Call, Write, Wire or Telephone 


Whatever you re- 
quire, standard or 
special in this field. 
We can meet it 
promptly in any 
quantity. Ask for 
catalog. 





TRANSFORMERS 


To customer's specifications. 








of the single harmonic motion can be adjusted by ad- 
Justing the eccentricity of “C.” By adjusting the end 
stops so that the carriage strikes them before it reaches 
the end of its stroke the shock vibration can be intro- 
duced. \lso by choosing the instant of impact cor- 
rectly the effect of acceleration and deceleration, en- 
countered in aircraft, also can be introduced. 

In a single harmonic motion, the acceleration at any 
instant is given by the equation 


a ME COS HOA ca ds 6x Ged o& (3) 


where a is the acceleration in feet per sec. per sec., w Is 
the angular velocity in radians per sec., r is /% the impli- 
tude of the free vibration or equal to the eccentricity of 
the eccentric “C,” and t is the time at which the ac- 
celeration 1s calculated. 

The vibrator shown in Fig. + permits each of the con- 
stants in the above equation to be varied independently. 
By chosing the constants in equation (3) correctly, 

is possible to subject the devices being studied to ac 
celerations equal to ten times that of gravity (the ac- 
cepted requirement for aircraft performance ) or greater 
if a factor of safety greater than this is desired. 

\ stroboscope is a necessary adjunct to an intelligent 
vibration study because with this instrument the de- 
vices can be inspected while under test. In this manner 
it is often possible to see the effect on the devices as 
the impressed vibration approaches the resonant fre 
quency so that more intelligent adjustment of the 
variables can be made. 

Vibration failure is, in the final analysis, a fatigue 
failure. Since the vibrational stresses are present dur- 
ing most of the operating life of the product, the con 
dition is aggravated by corrosion. In fact the two 
subjects are so closely related that it is very difficult, 
if not impossible, to isolate them and deal with them 
separately. 

However, even at the time of the last war the fact 
was appreciated that the effect of corrosion occurring 
simultaneously with stress was very much more dele- 
terious than the same corrosion occurring before the 
stress was applied. When this fact is appreciated it 
becomes apparent that the vibration test should be run 
in corrosive atmospheres to get the true picture. This, 
however, offers so many variables to consider that the 
problem almost becomes insurmountable. Therefore, it 
is simpler to determine the reduction in the endurance 
limit caused by corrosive atmospheres on various ma- 
terials and use these results to modify the results ob- 
tained from the vibration tests in air. 

One of the most common methods of determining the 
endurance limit is by means of the rotating beam test. 
In this test a circular beam or rod to which a definite 
load is applied at the center, is rotated at a uniform 
rate. As the beam rotates, the outside fibers are sub- 
jected to compression, which gradually changes to ten- 
sion, as the point moves from the top to the bottom of 
the beam, and then back to compression again as the 
point returns to its original position completing the 
cycle. Since, the fibers are subjected to compression 
and then tension with each revolution, the number of 
revolutions before failure gives an effective criterion 
of the endurance limit of the test specimen. By vary- 
ing the load applied, the test can be accelerated or re- 
tarded. By this means the endurance limits of various 
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There’s more to production 


than just a priority... 


You R priority number, no matter how high, can 
guarantee you just one thing—and that is prefere nce. 
In a molded plastic job, it won’t guarantee you produc- 
tion to closest tolerances, nor finishing of the kind that 
cuts assembly hours to minutes. 


That’s why, in these days of substitutes, new 
materials and unpredictable production schedules, 
it’s more important than ever that you have all 
possible experience to help you solve your plastic 
molding problems. 


Our sixty-six years of molding experience makes a lot 
of difference, our customers say. One described it as 
the “engineering skill to do the impossible.”” That’s 
pretty strong, but perhaps our success with the tough 
jobs is due to the fact that as pioneers, we have had to 
figure ways of doing things for ourselves. And that 
habit has stayed with us. 

If your defense job needs special skill, we suggest 
that it may aid our national program to get in touch 
with our engineering department. 


MOLDED PLASTICS DIVISION OF 


AUBURN 


BUTTON WORKS 


AUBURN, NEW YORK 


Molders of all Types of Thermo-setting and Thermo-plastic materials by compression, injection x extrusion methods 





MINIATURE 


MOTORS. 
> : 


A complete line of dependable ‘Flea 
Power” and small Fractional Horsepower 
A.C, and D.C. Motors. Direct drive or 
back geared — almost any speed, torque 
and voltage. Skeleton or cased models 
factory-adapted or specially designed to 
exactly meet your requirements. Hun- 
dreds of thousands in use. Prompt de- 
liveries, one or a million on priority order. 
Write for Motor Catalog or send specifi- 
cations for our expert recommendation. 
SPEEDWAY MANUFACTURING CO. 


1828 S. S2nd AVENUE CICERO, ILiimOors 
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PERMANENT MAGNETS 
FOR WAR USE 


DELIVERY 2 to 8 weeks 





depending on design 
and priorities 
SEND US YOUR INQUIRIES 





THOMAS & SKINNER STEEL PRODUCTS CO. 
1128 E. 23d St. Indianapolis, Ind. 
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The R-1000 Photo- 
Electric Cell, as illus- 
trated, generates 
3000 Microamperes 
at 80 foot-candles. 


EMBY se f-Generating 
PHOTO-ELECTRIC CELLS 


The new R-1000 has been developed 
for applications such as twilight-switches, 
light-barriers, etc. ®& Emby Photo-Electric 
Cells are manufactured in six standard 
sizes, each in three sensitivity ranges. 
* Our engineering department will 
assist you with all problems involving 

Special cells made to 


photo-electric cell applications. Sanaa Cael 
Bulletin containing all tions. We monufac- 
+= technical data will be ture all shapes and 
“Dy mailed on request... sizes in any quantity 
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HEREVER direct current is required... 

whenever continuous operation and re- 
liable performance are desired, you can be sure 
with G-E Copper-Oxide Rectifiers. They are 
rugged and durable yet meet the most exacting 
requirements for accuracy under all operating 
conditions. They are serving efficiently on land, 
in the air and on the sea. 


Manufacturing methods and operating ex- 
perience provide superior performance and long 
life. There are no moving parts to wear out 
or break down. No maintenance is required. 
Specify G-E Copper-Oxide Rectifiers for your 
D-c power needs. You’ll discover many savings 
in the service they give. 


TYPICAL APPLICATIONS 


Field Excitation 
Magnetic Clutches 
Relays 

Signal Circuits 
Telegraph & Telephone 


Anodizing 

Battery Charging 
Cathodic Protection 
Control Circuits 
Elevator Control 

For more information on how G-E Copper-Oxide Rectifiers can 


solve your power problems, write to Section A726-12, Appliance 
and Merchandise Dept., General Electric Co., Bridgeport, Conn. 


GENERAL & ELECTRIC 


materials can be compared or, by introducing a cor- 
rosive atmosphere, the effect of corrosion on the en- 
durance limit can be studied. 


METAL PLATING FOR PROTECTION 


ORTUNATELY, most of our fighting is still done 
F in the open so that the principal corrosive agents 
which must be considered are salt water, distilled water 
and air. The most effective way to protect metals from 
corrosion is by means of a plate or dip of another metal 
which has greater corrosion resisting properties. But, 
whenever water is present the danger of electro-chem- 
ical corrosion between the base metal and the plate must 
be considered. Each metal, when placed in a normal 
solution of its ions has a definite electrode potential 
which is characteristic of the metal in question. These 
electrode potentials range from + 2.40 volts for mag- 
nesium to — 1.36 for gold. Hence, if two dissimilar 
metals are placed in water there is a potential difference 
between them proportional to the algebraic sum of 
their electrode potentials. The two metals in the solu- 
tion form, in effect, a none-too-efficient battery, the 
metal having the more positive electrode potential be- 
coming the anode and the other, the cathode. 

However, when the two metals, forming the gal- 
vanic cell, consist of a metal with a metallic plate the 
battery is short circuited by the plate touching the metal. 
Under these conditions, the minute currents generated 
by the cell actually flow so that the metal forming 
the anode is eaten away, leaving the cathode un- 
affected. From this it is seen that, for electro-chemical 
protection, the metal used in the plating must be the 
anode in the galvanic cell so that it must have a higher 
electrode potential than the metal it is covering. The 
metals are arranged in Fig. 5 with the electrode poten- 
tials in descending order. In this series, called the 
electromotive series, any metal will protect all the 
metals below it from electro-chemical corrosion. If a 
coating below the base material in the electromotive 
series is used it is effective as long as the plate re- 
mains intact. Whenever the plating is scratched or 
destroyed at any point, permitting the galvanic action 
to proceed, the base metal is destroyed instead of the 
plate. Such a plate is no more effective than a good 
paint. 

The galvanic action between the plate and the base 
metal is an important consideration in the corrosion 
problem but is far from the controlling feature. As 
methods of plating improve, the thickness which can 
be plated have steadily increased and the porosity of 
the plate has decreased until today we are relatively 
sure of obtaining a complete, effective coating over 
the base metal. The only chance of failure of the plate 
will occur from corrosive atmospheres attacking the 
plate or abrasion injuring it. When this occurs gal- 
vanic action can set in, destroying the base metal if 
it is above the plate in the electromotive series. 

Referring to Fig. 5, zinc should be one of the best 
metals for coating because it is near the top of the 
electromotive series. However, zinc is corroded very 
rapidly by pure distilled water so that any condensa- 
tion will be more deleterious to zinc than it will be 
to any other protective material. Zinc coatings would 
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haw Target for Indusiy: 
More Dollars Per Man Per Month in the 
PAY-ROLL WAR SAVINGS PLAN 


TO WIN THIS WAR, more 
and more billions are needed 
and needed fast—AT LEAST 
A BILLION DOLLARS A 
MONTH IN WAR BOND SALES 
ALONE! 


This means a minimum of 10 percent 
of the gross pay roll invested in War 
Bonds in every plant, office, firm, and 
factory in the land. 


Best and quickest way to raise this 
money—and at the same time to “brake” 
inflation—is by stepping up the Pay- 
Roll War Savings Plan, having every 
company offer every worker the chance 
to buy MORE BONDS. 


Truly, in this War of Survival, 
VICTORY BEGINS AT THE PAY 
WINDOW. 


If your firm has already installed the 


Pay-Roll War Savings Plan, now is the 
time— 

1. To secure wider employee par- 
ticipation. 

2. To encourage employees to increase 
the amount of their allotments for 
Bonds, to an average of at least 10 
percent of earnings—because 
“token” payments will not win this 
war any more than “token” resis- 
tance will keep the enemy from 
our shores, our homes. 


If your firm has not already installed 
the Pay-Roll War Savings Plan, now is 
the time to do so. For full details, plus 
samples of result-getting literature and 
promotional helps, write, wire, or 

hone: War Savings Staff, Section E, 

reasury Department, 709 Twelfth 
Street NW., Washington, D. C. 


U.S. War Savings Bonds 


This space ‘s a contribution to America's all-out war program by 
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6434 Cass Ave. 
DETROIT - MICHIGAN 


HIGH-TEMPERATURE 
Cc le, AC cE I hermostatic 








is used in the 


Jue VEMD-COD 


MICRO SWITCH CORPORATION, FREEPORT, ILLINOIS 





ICRO Switch *‘Temp-Cop” is a precise snap action 

thermostatic contactor for use wherever electrical 
contacting is a response to temperature variations, to 
variation of current values, or both. Made of ceramics 
and Chace thermostatic bimetal element, this unit is 
rugged, dependable and suitable for calibration over 
a wide range. Contacts can be made to either open or 
close with a temperature rise; reverse action is also 
automatic as temperature drops. If you make a product 
calling for automatic action at change in temperature, 
use Chace Thermostatic Bimetal . . . always dependable. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 








be extremely unsatisfactory for any airplane parts be 
cause of the condensation forming on the metal when 
dropping from high altitudes with the accompanying 
change in temperatures. In like manner, each plating 
has its advantages and disadvantages which must be 
weighed carefully before adopting one particular metal 
for a definite application. Having adopted a plate for 
a particular condition, the possibilities of vibration or 
vibration and corrosion failure of the plate itself must 
not be neglected. The stress-corrosion failure of a 
plated material subjected to steady, impulse, or vibra- 
tional stresses is not a purely academic problem. Dura- 
lumin is often coated with aluminum for protection 
against corrosion. The aluminum has a much lower 
endurance limit than duralumin so that under test the 
aluminum actually cracks and flakes off before the 
duralumin is injured. 

A plated metal is essentially two metals in intimate 
contact throughout their length. The plating thick- 
ness is, of course, extremely small compared to that of 
the base material but, none-the-less, it still takes its 
share of the load. Under repeated. stress the coating 
can fail before the base material, thereby introducing 
spots for electro-chemical corrosion, direct chemical 
corrosion, or still worse, it can produce cracks which 
can be propagated into the base metal if the plated ma- 
terial has formed a solution with the base metal at the 
line of separation. The crack will tend to concentrate 
the stress in the metal at that point so that, as a result, 
the endurance limit will be reduced materially. Hence, 
a coating whose action from a pure corrosion resisting 
viewpoint is entirely satisfactory, may actually accelerate 
vibration failure because of its lower endurance limit. 

Therefore, it cannot be emphasized too much that 
the finished product, with every detail as it is to be 
shipped, should be tested on a vibrator similar to that 
shown in Fig. + and observed closely under the strobo- 
scope at frequent intervals throughout the test before 
final approval is given. The mere changing of a plat- 
ing, spring tension, forming of a piece, or any other 
seemingly minor detail can completely alter the effective 
life of the product under the vibration and shock condi- 
tions encountered in these days of all out warfare. 


AND SO THEY SAY 





Continued from p.72 


cide upon new and different patterns for our post-war 
political, social and economic life. Let us not adopt 
such patterns by default through ignorance, lack of 
understanding or inaction, 

‘Even in peacetime the casualties among new busi 
ness enterprises is high, and no one would recommend 
preserving a lot of ill-fated or badly managed concerns 
that were headed for the financial wringer in any event. 
But under the present critical conditions I submit it 
would be better to save temporarily some concerns that 


do not deserve to be saved than to lose many of the 
capable ones that through no fault of their own are 


forced out of business.” 


Continued on p. 140 
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@ Motor Field 
@ Generato! 


@ Transforme! 


% Set down all the qualities you 
need in transformers ard solen- 
oids: in coils for motors, genera- 
tors, relays or other electrical 
devices you are building, directly 
or indirectly, for any government 
department. Ther, send us your 
blueprints ard specifications for 
cost-free recommendations. 


SolenoidCoil gen 
PROMPT DELIVERIES! b 
Arrarge to receive alow- Generator Field Coil 


cost production sample, Rardom Wound 
firished to exact specifica- 


tions for better perform- 
ence and easier assembly, 
followed by quantities 
thet will pace your fastest Relay Coil 


production schedules. 


Write. 
Step Down-Up Transformer 


[tN 
ATR LUN A nT Tome es ores 


2734 N. Pulaski Road, Chicago 
A NEW ADDRESS — ADDED FACILITIES — MORE PRODUCTION 
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And what will you have 
with your springs, sir? 


OU should have more than just a routine 

regard for your Defense orders. Their 
execution should be ‘‘seasoned’’ with exper- 
ience . . . an ability to read specifications 
with utmost care, to ‘‘understand’’ the job. 
This, with the will to keep close to your 
order from the time it is set up to the time 
it is shipped, is what you get with Peck 


Springs. This, as a matter of fact, is what 
built our business! 


Please contact us on springs from .004 to 
.125 diameter wire. We'll take the order if 
wecan. We'll tell you promptly if we can’t. 


PECK SPRINGS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
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The Electrical Contact Metal 
Perfected by Fansteel For 


MOTOR STARTERS 
HEAVY DUTY RELAYS 
LIMIT SWITCHES 
DISCONNECT SWITCHES 
WITH HIGH INDUCTIVE LOADS 


Where heavy arcing quickly destroys 
silver and ordinary alloy contacts, 
Fasaloy No. 7 is recommended for 
superlative performance. 

Fasaloy No. 7 is hard, it withstands 
mechanical wear, it is slow to oxidize, 
pit or transfer, high in conductivity, 
resistant to smoke and sulphur fumes. 
It is exceptionally resistant to arcing 


in air. 


Ask for Samples: Interested 
manufacturers can obtain samples 
for testing. When inquiring, send 
sketch or blue print showing all 
essential dimensions and give all 


electrical specifications. 


FANSTEEL 


METALLURGICAL 
CORPORATION 
ELECTRICAL CONTACTS FOR ALL PURPOSES 
IN TUNGSTEN, SILVER, MOLYBDENUM, 
PLATINUM, FASALOY METALS, FASTELL METALS 
NORTH CHICAGO 
ILLINOIS 








SPRAY FINISHING 


(Continued from p. 70) 


pressure and speed of travel of work that a minimum 
of coating material is lost either in the air or on the 
sides of the spray booth. Filters and baffles in the 
exhaust system are so designed that paint can be readily 
reclaimed. Often it is advisable to change the formula 
of the coating itself in order to facilitate reclaiming 
waste. 

lor average work, spraying pressures run around 40 
lb. but for heavy-bodied materials lower pressures are 
used and for viscous finishes pressures as high as 100 
lb. are sometimes found advisable. 

A recent trend has been toward the use of water 
wash exhaust and recovery systems. These carry ex- 
haust materials through a cleansing curtain of chemically 
treated water which removes paint particles and deposits 
them upon the surface of a reclaiming tank. A good 
water wash system will eliminate the necessity of a stack 
and will reduce the fire hazard at the plant. It is 
particularly adaptable to synthetic finishes and_prac- 
tically a necessity with some of the newer types of 
lacquers. 

Spray booths frequently are lined with paper, grease, 
or water-soluble powder to facilitate cleaning and, by 
proper design, the lining material may be used to assist 
in reclaiming after cleaning. Air filter pads reclaim 
paint solvents with a 90 to 95 per cent efficiency. 

Even at best, the loss of material in spray painting is 
a considerable item and with this in mind it is poor 
economy to use anything but the best type of spray gun. 
For manual operation, weight of gun is an important 
item. Some modern guns are made of heat-treated 
magnesium alloy, one-third lighter than aluminum but 
otherwise quite similar. 

Large objects such as airplane parts or railway cars 
usually are sprayed under canopies in which air streams 
flow from the floor to the canopy, passing between the 
gun and the operator to protect him from spray and 
fumes. The exhaust system of a spray room, of course, 
should be co-ordinated with the general air-conditioning 
system. 


Drying. On continuous operation, it is necessary to 
co-ordinate a drying unit with the spray painting unit 
and this calls for long, carefully heated ovens or for 
banks of infra-red baking lights. Fortunately, this latter 
method of drying was well developed in time for the 
great demands of the war production program and it is 
now a standard method on most mass _ production 
sequences. 

Infra-red installations often have reduced baking pe- 
riods from two hours or more to as little as six minutes. 
The infra-red lights are arranged in the form of tunnels 
through which the objects to be baked are carried. 
Tunnels 90 ft. or more in length are used for drying 
truck and automobile bodies. A tunnel 185 ft. long, 
using 1,990 reflectors, bakes two finish coats.on chassis 
of Army scout cars. For small work, conveyors may 
be carried up through a unit attached to the ceiling, 
thus cutting down floor space. Proper ventilation in- 
creases the efficiency of any drying unit. 
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Does your equipment 
require POWER RHEOSTATS? 


Jagabi “Lubri-tact’”” Adjustable Rheostats can be 
incorporated in the electrical equipment you build 
with assurance of long, trouble-free service. 
Furnished either with or without metal cage hous- 
ing, these Rheostats combine heavy machine-like 
construction with instrument accuracy. Precise 
adjustment over a wide range; smooth operation 
and long life assured by a permanently lubricated 
sliding contact. Available in four sizes and 76 
ratings up to 25 Amps., in either manual-slide or 
screw-adjustment types. 


Write for descriptive Bulletin 1620-Q 


JAMES G. BIDDLE CO. 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
1211-13 ARCH STREET PHILADELPHIA, PA. 





METAL STAMPING SERVICE 
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Small Metal Parts We 
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a Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 
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: 17 Virginia Avenue, Providence, R. I. 
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SINGLE REVOLUTION CLUTCH 
A completely automatic clutch for intermit- 
tent and positive drive. Its accurate control 
of mechanical movements has won for it the 
acceptance of industry for cutting, punching, 
and packaging operations—wherever fully 
mechanical action is essential. 


lines WRITE TODAY 
| LLIA R D Tolearn how Hilliard 
will adapt this clutch 
eae RATI ON to YOUR needs. 
ELMIRA, N.Y. Address: Dept, E-7 
OVE ! RUNNING—FRICTION—SLIP—CENTRIFUGAL 
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FLEXIBLE SHAFTS HELP WAR PRODUCTION 


We make flexible shafting that carries the power smoothly 
and evenly in many difficult situations, no matter what angle 
required. In airplanes, tanks, signal-corps radio and nu- 
merous other war products our dependable flexible shafts 
are performing faithfully. Special shafts made to your 
specifications. Our engineering department is at your serv- 
ice without obligation to work out your power-drive or remote- 


control problems. 


Write for Flexible Shaft data—latest manual C. 


F.W. STEWART MFC. pL 


4311-13 RAVENSWOOD AVE. 


Chicago, Illinois. 





Look at it this way... 


NSTRUMENT RESISTORS 

CO., design and manufacture 
special windings and_ wire 
wound resistors exclusively. 


Our specialized, technical 
knowledge of winding plus our 
full line of resistor types and 
sizes will simplify the filling of 
your requirements. Consult 
Instrument Resistors Co. 


Catalog upon request. 


Instrument Resistors Co. 


LITTLE FALLS NEW JERSEY 
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WAR DOUBLES PEACETIME PRODUCTION 


Through new processes of producing vital materials and 
the shifting of formerly used automobile and appliance 
production machinery to the making of weapons of war, 
output of war supplies now practically doubles the 
pre-war volume of such companies as General Motors, 
Ford and many others. “General Motors,” quotes Vice 
President O. E. Hunt, “is now in war production up 
to 99 per cent. By August we will have approximately 
as many employees as all our 90 operating organizations 
did at the peak of civilian production in peacetime. 
After that, it is expected, we will increase our employ- 
ment by another 50 per cent.” 

War items being manufactured by General Motors 
include: two types of airplane engines; Diesel engines 
for submarines, locomotives and naval crafts ; airplanes ; 
tanks; combat cars; trucks and gun mounts; ammuni- 
tion and aerial torpedoes for the Navy. Peak produc- 
tion has not as yet been reached, said Mr. Hunt, and 
changes and improvements on both weapons and their 
performance are being made constantly. 

Manufacturing the parts as well as assembling the 
product, Ford has taken the first huge four-motor 
bomber from the Willow Run assembly line. This is 
the first bomber in an expected $2,000,000,000 program 
of war implements. The bomber production alone will 
compare favorably with the total automobile business in 
normal times. 

Ohio Crankshaft Co., has applied its induction heat- 
ing method, developed several years ago, to the heat 
treating of steel for a wide range and variety of parts. 
A recent announcement refers to the hardening of sur- 
faces of such vital machine parts as crankshafts, cam- 
shafts, axles and gear teeth with great time savings. 

Nash-Kelvinator is fast becoming an important factor 
in the nation’s huge war-time aircraft industry. For 
many months its engineers were familiarizing them- 
selves with basic production methods for war so that 
when their plant conversion to war-industry manufac- 
turing was completed they were able to start work 
quickly on their first contract, that of making variable- 
pitch propellers in mass production. This led to con- 
tracts for intricate parts for the automatic plane pilot 
used in bombing planes, aircooled motors, and finally 
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Folding DOUBLE Cupped Washer Lugs 


WITH AND WITHOUT WIRE GRIP 


Standard Stranding with Wire Grip—SMALL Screw Hole 




















Series No. 1055 
WITHOUT Wire Grip 


~ 









— alll 
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f SS 


RH 
Solid Wire—LARGE Screw Hole—Standard Stranding 


SINGLE CUP 
WASHER LUGS 
Series No. 1055B © 


* WRITE FOR BULLETIN 8-D * 


GENERAL INDUSTRIES 
MOLDED PLASTICS 


KRUEGER & HUDEPOHL Time Yilory 
Third and Vine Sts. + » + CINCINNATI, OHIO Qn @ 


Glonis 


PORCELAIN . . 
mace Te ORDER . In past years leading manufacturers in 


many diverse lines have made General 
Industries a preferred source of supply for 
molded plastics parts because of G.I’s con- 
sistent record for ability and reliability. 
These and other manufacturers, now pro- 
ducing all out for Victory, find General 
Industries, with ready adaptability, 
equal to meet-their most urgent demands 
for quality molded plastics—accurate, 
finely finished, and delivered “On Time.” 










Colonial Porcelain may make an effective substitute for 
your metal parts. It is already pinch-hitting for a number 


of metals during the emergency. Why not write for our 
catalog —or better yet send a sample or a blue print of THE GENERAL TATA La A 
the parts you need. 


TH : COLON AL NG T LATO R ae | Molded Plastics Division « Elyria, Ohio 


on- cago a ee meals Phone Longacre 5-4107 
937 Grant St., Akron, Ohio id al ate e shinee s 


Chicago Office: 1706 Fullerton Ave 
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COLLINGDALE 
PENNSYLVANIA 


SWITCHES 









for the building of a complete plane, the huge flying 
boat, being used to transport war materials to the far- 
flung action fronts of the United Nations. 


TRAINING TO MAINTAIN WAR DEVICES 


Expansion of the general electric training program to 
teach military men and its own employees how to main- 
tain in the field the great variety of war devices (many 
of them new and highly technical), has been announced 
by Vice President Roy C. Muir, chairman of General 
Electric’s education committee. Instructions are given 
in the care of submarine propulsion equipment, airplane 
equipment for high altitude flying, radio equipment, 
searchlights, gun controls, airplane locators and similar 
devices. Teachers are also being trained to go out and 
instruct others. Such trained engineers are in all ally- 
controlled sections of the world taking many of the 
risks of soldiers to keep equipment functioning where 
it is needed. 


NFPA PROPOSED AMENDMENT CHANGES 


Though not effecting a saving in materials, the follow- 
ing proposed national electrical code tentative interim 
amendments of the National Fire Protection Associa- 
tion are intended to safeguard life and property and 
will assist in maintaining the continuity of electrical 
service so vital to industrial plants during the war. 

They are: Proposed Tentative Interim Amendment 
No. 57. Renumber present Section 3814 to be Section 
3815 and substitute the following text: “3815 (Present 
3814). Rating of snap switches: Snap switches shall 
be rated as follows: “a. For non-inductive loads other 
than tungsten filament lamps, switches shall have an 
ampere rating not less than the ampere rating of the 
load. “b. For tungsten-filament lamp loads, and for 
combined tungsten-filament and non-inductive loads, 
switches shall be “T” rated, except where the three fol- 
lowing qualifications are satisfied: “1. If switches are 
used in branch circuit wiring systems in private homes : 
in rooms in multiple-occupancy dwellings used only as 
living quarters by tenants; in private hospital or hotel 
rooms; or in similar locations but not in public rooms 
or places of assembly; and “2. Only when such a 
switch controls permanently connected fixtures or light- 
ing outlets in one room only or in one continuous hall- 
way where the lighting fixtures may be located at dif- 
ferent levels or on porches or in attics or basements not 
used for assembly purposes; and “3. When the switch 
is rated at not less than 10 amp.. 125 volt: 5 amp., 250 
volt; 2 amp, 250 volt. “ce. Switches controlling induc- 
tive loads shall have an ampere rating twice the ampere 
rating of the load unless they are of a type approved as 
part of an assembly or for the purpose intended. “For 
switches on signs and gas-tube lighting, see section 6005. 
“For switches controlling motors, see Section 4383.” 

Proposed Tentative Interim Amendment No. 58. 
Add a new section to Article 380 to read as follows: 
3816. Transformer-Tvpe Are Welders. Switches used 
for the control of transformer-type arc welders shall be 
of the motor-circuit type for a motor having a full-load 
current corresponding to the rated full load of the 
welder; except that for welders having power-factor 
correction of at least 40 per cent, general-use switches 
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New 
SOUTH BEND TURRET LATHES 


y—Versatility for 
ODUCTION 


Speed —Accurac 
HIGH SPEED PR 




































For the efficient production of small 
duplicate parts—with a high degree of precision—you can 
depend on the new Series 1000 South Bend Turret Lathes. 


Modern in design, these lathes can be relied upon for 
exacting, close-tolerance operation. They have smooth 
power and speed for producing a fine finish. Their versa- 
tility makes them especially adaptable for second opera- 
tion work. Write for Bulletins 1002 and 1004 giving com- 
plete information and specifications. 


In addition to these small turret lathes, we manufacture 


No. 1003-Z South Bend Turret Lathe. 1%" spindle hole, — {arded to Sourh 


the No. 2-H Turret Lathe with power feed turret, and a 

















, ‘ p * 10%" swing over bed, 1’ maximum collet capacity. Has for outstanding per- | 
complete line of toolroom and manufacturing lathes 9 handlever bed turret, handlever cross slide, 48 precision formance in the pro- 
swing to 16" swing. Complete general catalog on request. thread cutting feeds, and wide range of spindle speeds. a opuae 
! | _ || 
| SCGOUTEA BEND DAT HE. WO RK:S | | 
See DEPT. 687 SOUTH BEND, INDIANA i 
' | 
t 1 | 
1 | | 
T i} | 
n TINNED BINDING i 
\ CUSTOM i 
yr LE 
WIRE svauss MOLDERS } 
| | 
re T sas | 
S FOR ARMATURE WORK \ JE have the plant facilities, 
as ; * the organization, the knowl- 
rel ; m “ ; 
; . edge, the experience, the desire 
n } Also: Binding wire , 3 ; : 
a ; (round), dead soft to to serve American industry in 
it- any temper required; ; y 
Straightened (round), molding PLASTICS to help win 
ll in lengths; Flat wire, in 
af. coils or lengths; Wire the war. 
in coils, for spring | 
10t manufacture. 
*H + e ° . a 
We Specialize in the Following 1| 
oa & . 
nd Made-to-Order Products: I] 
ere F L E r rd A N T ~ R A N D BRUSH HOLDERS CUT-OUT SLEEVES | 
| as BRUSH HOLDER CAPS METER HOUSINGS ih | 
‘ M PHOSPHOR BRONZE TERMINAL BLOCKS SWITCH PARTS | 
5 : 
| aoe CALL, WRITE OR PHONE 
58. Poth Bion The PHOSPHOR BRONZE SMELTING CO. 
WSs 2212 Washington Avenue 
a atda Philadelphia, Pennsylvania 
— - a a * “Original manufacturers of Phosphor i} | 0) VT id , i M 0 LD | N G wy D 
1 be utuatwoe Bronze in the U.S. A.’’ — Established 1874 
load WUT CG Le ti em eth 
the SHEETS, RODS, WIRE, ROPE, INGOTS, CASTINGS, BUSHINGS 333 NORTH WHIPPLE ST. CHICAGO. ILLINOIS 7 AON 
ctor 
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KETTLE 
TYPE HEATERS 
with variable thermostatic 
control (100° to 600° F). 
Slow speed agitator; steel, 
copper, Monel, stainless, glass or porcelain-lined 
tanks. Heated outlet of type and location to suit 
your requirements. 




















WAX 
HEATERS & POURERS 


Built in 2 qt. to 25 gal. sizes. 
Fixed or variable thermostatic con- 
trol to suit your specifications; 
complete melting; non-freeze out- 
lets; pouring by drop or streams; 
synchronized dual outlets if de- 
sired. Also similar rectangular 
heaters 100 gal. and larger. 


SOLDER 
POTS 


Also efficiently applicable to lead } 
or babbitt; application by immer- 
sion or dipping; 15 sizes—'2 to 
385 Ibs. capacities. 


Typical compound 

heaters like these only in- 
dicate the wide variety of Sta~-Warm 
types, shapes, models, one of which can be 
engineered right into your production set-up to lower 


costs, increase production and to give you a “new high” in 
precision control in heating difficult compounds. A request 
today will bring you money-saving details. 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 
Ravenna, Chio 





Complete Equipment for 
Heating, Pouring, Conveying Compounds 





having ratings not less than twice the full-load current 
rating of the welders may be used. The switch may be 
part of the complete assembly or may be an externally 
operable type installed within sight of the welder.” 

Proposed Tentative Interim Amendment No. 59. Re- 
vise Section 3882 of Article 384 so that it will read: 
“3882. Overcurrent Protection. A panelboard supplied 
by conductors having overcurrent protection greater 
than 200 amp. shall be protected on the supply side by 
overcurrent devices having a rating not greater than that 
of the panelboard. Snap switches rated at 30 amp. or 
less and employed in panel boards shall have overcur- 
rent protection not in excess of 200 amp.” 

A letter ballot form has been sent to members and al- 
ternates for vote on these three proposals. 


SALVAGE CONFERENCE CALLED BY WPB 


Under the auspices of the American Management As- 
sociation, and at the request of the War Production 
Board, a conference was held in New York City on 
June 17 to bring together all sections of industry, 
whether directly or indirectly in war production, to as- 
certain specific measures for the salvage of such critical 
materials as rubber, ferrous and non-ferrous metals, 
plastics, solvents and all other materials in ordinary use 
in war plants. Through discussion and case stories 
practical information applicable to any type of industry 
and any size company were developed. 


HOW TO READ ELECTRICAL BLUEPRINTS 


Practical and up-to-date, clear and easy to understand, 
this book contains information on knob and tube wiring, 
wires in flexible steel conduit, steel armored flexible 
cable, wiring switches, planning wiring installations, in- 
dustrial light and power installations, conduit wiring 
materials, conduit wiring, tools and methods, apartment 
and factory building wiring and estimating. Also in- 
cluded are full sized blueprints drawn to scale. Pub- 
lished by the American Technical Society, Drexel Ave. 
at 58 St., Chicago., Il. 


G. E. MAKES PURE MERCURY 


Sources of raw mercury in Spain, Italy and Austria and 
now being closed, General Electric Co. is making mer- 
cury from American cinnabar. The new process yields 
a metal that is 99.99995 per cent pure for use in elec- 
tronic tubes. It is produced at the rate of one half ton 
a day. The mercury is extracted from cinnabar mined 
in California, Nevada and Oregon and shipped to Sche- 
nectady in iron cylinders, each containing 70 Ib. Treated 
chemically, and distilled to remove impurities, the mer- 
cury is ready for use. 


CIRCUIT-INTERRUPTING DEVICES 


Sponsored by the A.I.E.E. committee on protective 
devices, this bibliography on circuit-interrupting de- 
vices, covers the principal technical publications of the 
world. Included, for the period 1928-1940 inclusive, 
is practically all material on the subject published in 
the American trade and technical press and the principal 
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Casualty—1,000 miles from the enemy 


oo as fatal as a bullet ora 
shell is the breakdown in the 
spirit of a sailor or a soldier. 


Our men have the finest spirit in 
the world. But it must be main- 
tained in the American way. 


They must not be made to feel 
that they are mere automatons, 
fighting machines, as the armed 
forces of the dictators have been 
made to feel. 


Life in our navy and army is 
hard. Discipline is tough. It must be. 
But there also must be moments 
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when the sailor or soldier is treated 
as Mr. Somebody-or-other. 


That’s where the USO comes in. 
For the USO is the banding together 
of six great agencies to serve one 
great purpose—to see that our boys 
in the camps and naval stations 
have a place to go, to turn to, a 
“home away from home.” 


The duties of the USO have more 
than doubled during the year. It 
must serve millions more men. Its 
field of operations has been enlarged 
to include many parts of the world. 


To carry on its important work, 
the USO must raise $32,000,000. It 
needs your contribution. No matter 
how small you make that contribu- 
tion, the USO needs it. And it needs 
it now. 


You are beset by requests for 
help on all sides. By all means, try 
to meet those requests. But among 
them, don’t neglect the USO. 


Send your contribution to your 
local USO committee, or to USO, 
National Headquarters, Empire 
State Building, New York. 


Give to the U 5 0 


























% These items, now available to war production 
industries, may be similar or identical to your own 
armament requirements. 

Comparable to those used by other leading prime 
and subcontractors, they await your order. Write 
for fully descriptive circular ‘‘E’’ today. 


CENTRAL SCREW COMPAN 


3519 Shields Ave 
Chicago, Illinois 
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tive, accurate, entirel 

from excess friction and 

GRINDING GAGE — definitely saves time, 

money and material. 

CALIPER GAGE — has hundreds of appli- 

cations, 

GUN BORE GAGE — checks both “lands” 
and grooves without costly extras. 
Fast, accurate, and entirely me- 
chanical. 
What have you to inspect? 
FEDERAL PRODUCTS CORPORATION 


rovidence, Rhode Island 
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articles published in other countries. Divided into sec 
tions, each is subdivided chronologically beginning with 
1928 and arranged alphabetically by title under each 
year. Contents are as listed: circuit breakers—air, cir- 
cuit breakers—oil, circuit breakers—water, circuit 
breakers—rapid reclosing, circuit breakers—recovery 
voltages, circuit breakers—general and miscellaneous, 
enclosed switchgear, air switches, bus bars, fuses and 
fuse protection. Published by the American Institute of 
Electrical Engineers, 33 W. 39th St., New York, N. Y. 


NEW PLANTS, EXPANSION 
Westinghouse Electric & Mfg. Co. has been selected 


to build and operate a new plant for the Bureau of 
Ships, Navy Dept. The plant will produce propulsion 
equipment under the management of L. D. Ridgon. Ap- 
proximately 600 workers are being trained in the West- 
inghouse training school to operate machine tools in the 
new plant. 


Completion is near on a large program of expansion 
including plant and production facilities for the Key- 
stone Carbon Co., in St. Marys, Pa. The project was 
necessary: due to the increased demand for materials 
produced by this company. 


Catalin Corporation of America announces the com- 
pletion of an intensive, as well as extensive expansion 
program involving the complete reorganization of its 
manufacturing facilities in the Fords, N. J. plant. The 
construction of a new, modern building to be devoted to 
the production of polystyrene molding compounds, has 
been announced. The purchase of land, buildings and 
equipment of the former U.S. Tar Products, Inc., at 
Matawan, N. J. is also reported. This new plant will 
produce phenol and a group of substitute chemicals for 
the manufacture of polystvrene molding compounds. 


ENERGY OUTPUT 


According to Edison Electric Institute, the figures for 
electric energy output for the week ending June 13 
amounted to 3,463,528,000 kw-hr. This figure precedes 
the amount of energy put out for the previous week 
which was 3,372,374,000 kw-hr. by 2.7 per cent. Energy 
output for the four weeks ending on June 13 exceeded 
that for the same period in 1941 by 11 per cent, amount- 
ing to 13,538,538,000 kw-hr. compared with 12,172,- 
290,000 kw-hr. 


ABOUT PEOPLE YOU KNOW 


C. F. Pittman has been named assistant to the manager 
of the industrial department in General Electric’s motor 
division with W. H. Henry succeeding him as manager 
of the motor division. Appointment of Edward G. 
Haven as manager of sales, aviation division, industrial 
department, has also been announced by J. E. N. Hume, 
the company’s commercial vice president. At the same 
time J. D. Wright announces the appointment of David 
R. Shoults as engineer of the same division. 


The Air Conditioning & Refrigerating Machinery As- 


ELECTRICAL 











MANUFACTURING 





—— 


JU! 






ger 
ytor 
ger 


rial 
me, 
ame 
vid 


As- 










Tas Tt SORTED sate 


ee cee 





es PRODUCTS 
eo AUTOMATIC RIVETING 
WITH TUBULAR & SPLIT RIVETS 


v your problem is fastening metal to 

metal, fabric to fabric, wood to wood, 
or any combination, you can do the job 
better, quicker, and at lower cost with 
Chicago Single or Multiple Rivet Setters. 
SEND SAMPLE ASSEMBLY OR BLUE PRINT 


Chicago manufacturers complete line of industrial automatic 
Single and Multiple Rivet Setters for tubular and split rivets. 
Alo aircraft riveters for setting solid aircraft rivets. 


RIVET & MACHINE CO. 


9609 WEST JACKSON BOULEVARD 
BELLWOOD, ILLINOIS 





Garings FOR INDUSTRY 





wire shapes, Snap-Clips, or any item made 
from either flat or round wire; pointed, 
threaded or welded; in any metal or finish; 
send us your inquiries. 


CUYAHOGA SPRING CO. 


a—— V1) ,))\ ae 10270 BEREA ROAD 
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Blew custom-designed and standard relays 
and timers safeguard vital heating, lighting 
and motor control equipment in many engi- 
neering and production applications. Because 
Dunco users demand the utmost durability, the 
breaker-point surfaces must possess conspic- 
uous jolt-absorbing stamina. That Struthers 
Dunn, Ine. specifies Callite contacts is impres- 
sive evidence of the dependable uniform 
quality of Callite precision production. 


If high-speed, uninterrupted make-and-break 
operations are important to you — always 
specify superior Callite contacts. Whether 
your contact requirements are for screws, 
rivets, composites, inlays or special forms— 
in tungsten, molybdenum, silver, platinum, 
and alloy combinations of these metals, Callite 
can serve you today on near-normal schedules. 
Callite Tungsten Corporation, 547—39th St., 
Union City, N. J. Branches: Chicago, Cleve- 
land. Cable: “Callites”. 


Keep ‘em voting with CAL LITE 
CONTACTS 
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ACTUAL 
SIZE 


THIS NEW 


Miniature 


DELCO 
APPLIANCE 


OTOR 


MEETS TODAY’S WAR NEEDS FOR A 

LIGHT, COMPACT, EFFICIENT MOTOR 

TO RUN ON DRY BATTERIES AND 

WHEREVER LOW CURRENT CONSUMP- 
TION 1S VITAL 








Weighing only six ounces and measuring approxi- 
mately 1” x 1” x 2”, this newly designed and remark- 
ably efficient Delco Appliance motor is ideally suited 
for specialized applications in War products. 

Housing and special field are cast together for absolute 
rigidity and compactness; precision ball bearings are 
employed; brushes are externally accessible; simplicity 
and precision are stressed throughout; designed and 
lubricated to operate at more than 50° below zero and 
at high altitudes. 

Operating speeds range from 5000 to 12000 r.p.m., 
with outputs of from one to two watts. Voltages may 
be in 6, 12 or 24 volts D.C. as required. 

A compact mechanical governor can be readily incor- 
porated where needed. 


PRODUCT OF GENERAL MOTORS 


DELCO APPLIANCE DIVISION 


General Motors Corporation 
ROCHESTER, N. Y. 








sociation, Inc., at its recent annual meeting, elected the 
following persons to new positions: Charles E. 
Wilson, of Worthington Pump & Machinery Corp., 
president; J. P. Rainbault of General Electric Co., 
first vice president ; W. H. Aubrey of Frick Co., Ine., 
second vice president ; and P. A. McKittrick of Parks- 
Cramer Co., Treasurer. S. E, Lauer, president of 
York Machinery Corp., was elected chairman of the 
ACRMA board of directors with William B. Hen- 
derson continuing as executive vice president of the 
association. 


G. J. Zurcher, vice president and general manager 
of Seaboard Engineering Company will be in charge 
of their new office being opened at 29 Church St., 
Paterson, N. J. The office will do General Industrial 
ngineering, specializing on tool and machine design. 


William F. Bailey is the newly appointed manager of 
the porcelain division of Westinghouse in Derry, Pa. 


Fred S. Doran has heen elected vice president of 
Joseph T. Ryerson & Son, Inc., Chicago. 


The Miller Company of Meriden, Conn., announce the 
election of S. R. Naysmith as vice president of the 
company. He will continue in charge of engineering. 


David Grimes, chief en- 
gineer of Philco’ since 
1939, has been made vice 
president in charge of 
engineering with Joseph 
H. Gillies being named 
as vice president = in 
charge of radio produc- 
tion. Robert F. Herr, 
manager of Philco’s parts 
and service division, has 





been appointed vice pres- 
| | 


DAVID GRIMES 


ident in charge of service. 


Walter C. Evans, Westinghouse Electric & Mig. Co.., 
has been elected a vice president of that organization. 
He was previously general manager of radio, X-ray and 
broadcasting divisions. 


E. W. Ritter became assistant to the president of 
Corning Glass Works on June 15 having resigned as 
vice president in charge of manufacturing and produc- 
tion engineering of Radio Corp. of America. 


Captain Bern Dibner, founder of Burndy Engineer- 
ing Co., Inc., and for 20 years its vice-president and 
general manager has enlisted in the U. S. Air Corps 
and is now on active duty. Mr. Marvin Lee, chief 
engineer, has been elected acting general manager to 
fill the vacancy until his return. 


The National Metal Trades Association, at its recent 
convention, elected the following officers for the coming 
year: Roe S. Clark of the Package Machinery Co.., 
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\ E believe carbon brushes should be modified to suit the motor design, not the 


motor design modified to suit the carbon brush. 


This principle has led to the development of over one hundred standard grades of 
brushes and many other special grades. 


The result of this policy is that over sixty-five manufacturers have specified Pure Carbon 
products on more than six hundred designs of motors, generators, and miscellaneous apparatus. 


If you are not getting satisfactory results from your present source, why not give Pure a 
trial? We will be glad to have one of our engineers call and go over your brush problems 
with you. If we cannot improve your present brush performance, we will frankly tell you so. 


PURE CARBON COMPANY, INC. 
1909 NOBRAC STREET, ST. MARY'S, PENNSYLVANIA 


NOW! Mossman Lever Switches 
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When performance counts 
most, only the best are 
chosen. For this reason, 
Grade A Gibsiloy Contacts 
are used by Donald P. Moss- 
man, Inc. in their Lever 
Switch, which has been furnished in large 
quantities for electrical control. ) 


The wearing qualities of hard, tough nickel and 
the low contact resistance of pure silver are 
combined in Gibsiloy Grade A to produce a 
contact material of unsurpassed operating 
efficiency. 
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Write for descriptive literature. 
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Professional Sertes 
COMPONENTS 





Ruggedly Constructed and Adaptable 
To Your Exacting Government 
Specifications 


HE STANCOR PROFESSIONAL 

SERIES TRANSFORMERS are unique 
and conservatively designed to meet the 
most exacting needs. May be mounted 
with terminals either above or below 
mounting surface. When sub-panel 
mounting is used, cabled wiring is easy, 
providing quick assembly, wiring and 
testing. All are tropic impregnated, then 
potted in moisture-resistant compound 
for trouble-free service. 


The extreme flexibility of these STANCOR 
Transformers makes them highly 
desirable for use in production runs of 
communications equipment, amplifiers 
and many other electronic devices. 


SEND IN FULL DATA ON YOUR TRANS- 
FORMER PROBLEMS FOR PROMPT QUOTATIONS 











* CORPORATION e 
1500 NORTH HALSTED STREET... CHICAGO 
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president ; H. H. Kerr of the Boston Gear Works, Inc., 
vice president ; and George A. Seyler of the Lunken- 
heimer Co., second vice president and treasurer. 


Robert L. Coe, vice president of Chase Brass & Copper 
Co., Inc., was elected president of the Copper & Brass 
Research Association at its 22nd annual meeting held 
recently. Other officers elected were: vice president, 
John A. Coe, Wylie Brown, R. E. Day, C. L. 
Smith, C. Donald Dallas; manager T. E. Veltfort; 
and secretary, Bertram B. Caddle. 


John H. Flagg, was elected president of the American 
Gear Mfg. Association at its annual meeting held re- 
cently in Hershey, Pa. 


Dr. Foster D. Snell has been elected chairman of the 
Society of Chemical Industry and Dr. Norman A. 
Shepard is now vice chairman. 


DEFINITIONS OF ELECTRICAL TERMS 


An assembly under one cover of definitions of the im- 
portant terms common to all branches of electrical art 
as well as those specifically related to each of the vari- 
ous branches. Completed by widely representative com- 
mittees of experts in every electrical field after 12 years’ 
work, this new American Standard has unified and per- 
fected the existing groups of definitions, has rounded 
out these groups and added many new ones. Of value 
to the general public as well as to scientists and engi- 
neers as it is an extension of the function of the recog- 
nized dictionaries into specialized fields not hitherto 
covered. Available from the American Institute of 
Electrical Engineers, 33 W. 39 St., New York, N. Y. 





AND SO THEY SAY 


(Continued from p. 126° 


T. D. JOLLY, chief engineer, Aluminum Company 
of America (addressing the National Association of 
Purchasing Agents )— 

“By the end of 1943, the United States production 
of aluminum will be approximately 2,100,000,000 
pounds—six and one-half times its 1939 production. 
Each of several of the new plants will produce more 
aluminum than the entire nation made at its World 
War I peak—and still there will not be a pound avail- 
able for civilian use. 

“How much is 2,100,000,000 pounds of aluminum 
It is sufficient to rebuild every railroad passenger car 
in the United States three times a vear. Or it could 
be utilized, were we not at war, to put a 30-piece cook- 
ing utensil set in every one of America’s 34,000,000 
homes, with enough metal left over to make 5,000,000 
miles of aluminum transmission cable of the type used 
in 1936 to 1940 for the electrification of rural America. 

“There is, however, one thought I would like to leave 
with you. We will have spent for construction from 
January 1, 1940, to the middle of 1943, just about 600 
million dollars. We have not yet been seriously behind 
schedule and have been ahead in some cases.” 
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Specify 


LOUTHAN 
SX-1 STEATITE 


THE SUPER TALC BODY 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
— | 


LOW LOSS INSULATION 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made . . . Any Shape or Size 










Submit samples or draw- 
ings for price estimates 
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The LOUTHAN MANUFACTURING CO. 


‘‘Ceramic Specialists Since 1901” 


EAST LIVERPOOL, OHIO, U.S.A. 


For Fifty Years 


pane Manufacturers 
ATALOG of Screws, Stock 
Screw Machine Work 


Machine Screws 






Machine Screw Nuts 
Sheet Metal Screws 
Wood Screws 


Case Hardening 
and Plating 


Developments made 
for your industry 


D BSCREW,CO.| > 
c INEW ENGLAND I 
P43 Se eNO 1 

INCORPORATED 1892 
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Put “Air” to work: 
Economically! 





“*suspended’’. As a 


Above view of Motoair Pump shows mounting 






valuable aid to machine designers, Motoair is 100% effictent in nor- 























mal, wall or ceiling mountings. 











FOR VACUUM or PRESSURE 
a practical, dependable PUMP 


Pume Ourser & 
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FOR INDUSTRIAL PERFORMANCE: Motoair has 
won an enviable reputation for clean, pulsation-free 
air, in many of its standard sizes. Wacuum pack- 
ing, paper-handling, sewage disposal, agitation and 
vacuum chucking are only a few of its uses. 


AS A MACHINE ACCESSORY Motoair is com- 
mended for its few wearable parts, simplicity of 
design, compact form, and ease in fitting on stand- 
ard machines, due to freedom from dependence on 
gears, belts, drives and guards. 








Motoairs are doing splendid work on highly special- 
ized units for war industry, and have been adopted 
as standards for many types of industrial equipment. 
Write for capacities and details... 


MOTOAIR DIVISION 
NEW JERSEY MACHINE 


CORPORATION 
17th St. & Willow Ave. HOBOKEN, N. J. 













Briefly reviewed, on this and the following 
pages, are recently published sources of 
descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
preducts of various kinds. 


HARD CHROMIUM PLATING. Summarization of 
the process by which materials and man-hours can be con- 
served in the production and maintenance of metal prod- 
ucts. Specific examples of how production-rejects and 
metal-working tools are being salvaged; how the service life 
of tools, gauges and wearing parts can be increased: and 
how hard-to-get equipment parts and tools may be reclaimed 
when worn. Also suggestions on how existing plating equip- 
ment can be converted to hard chromium plating for war 
production. United Chromium, Inc., 5] East 42 


St., New York, N. Y. 


SYNTHETIC INSULATED AIRCRAFT WIRE. 
Comprehensive technical data on wires and cables designed 
especially for use in aircraft. Comparison is made between 
these specifications and Army and Navy specifications 
A-N-JC-48. Size identifications and maximum current- 
carrying capacities listed with outstanding features such as 
light weight, small diameter, and wide safety margin. In- 
cluded are results of tests for tensile strength, elongation, 
accelerated aging, oil absorption, flammability, short circuit, 
oven, bend and flexibility tests. General Electric Co., 
1285 Boston Ave., Bridgeport, Conn. 


SPEED RECORDERS. Describes equipment and in- 
struments which measure and record speed of rotating ma- 
chinery with high accuracy and reliability, enabling the 
users of rotary kilns, dryers, paper machines and other con- 
tinuous process machinery to hold critical speeds within close 
limits. Thus, there is made possible close speed regulation, 
which frequently is the key to higher production, better prod- 
uct quality and most efficient use of process machinery. 
Leeds & Northrup Company, 490! Stenton Ave., 
Philadelphia, Pa. 


DESIGN FOR BALL BEARINGS. For machine 
designers whose specifications may call for ball bearings. 
This booklet includes such subjects as proportions and finish 
of bearing seats, locknut threads, recommended shaft shoul- 
ders, designing to aid disassembly, locating and clamping 
methods and the use of adapter sleeves. Section on housing 
treats of bearing corner radii, recommended housing shoul- 
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Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


ders, straight through and shouldered housings. Also 
discussed are snap ring bearings and the use of separate snap 
rings, bearing housing covers, adapters in the housing, use of 
split housings and clamping and spacing details. New 
Departure, Div., General Motors Sales Corp., 
Bristol, Conn. 


TRANSFORMER REGULATION SLIDE RULE. 
Designed primarily for calculating transformer regulation, 
the slide rule can also be used for calculating the regulation 
of other electrical apparatus. Indicates reasonably accurate 
per cent regulation for a given resistance and reactance with 
one quick setting. Takes the place of the customary method 
of substituting in formulas or nomograms in which a straight 


edge is required to read the diagram. Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. 


PLATING CONVEYOR. Construction and improved 
features in semi-automatic heavy duty plating conveyor 
equipment. Various types of drives are described as well 
as a wide range of heavy duty carriers, methods of agitation 
or “‘motion plating’ and ventilation, also the operation of 
these machines in combination with full automatics. Han- 
son-Van Winkle-Munning Co., Matawan, N. J. 


SPECIFICATIONS FOR FINISHES. Provides mak- 
ers of armament products with essential information on 
finishes that have been made to conform with various U. S. 
Government specifications. Included are specifications for 
paint and related materials, Army ordnance dept. specifica- 
tions, Picatinny arsenal tentative specifications and those for 
chemical warfare service. Maas and Waldstein Co., 


Newark, N. J. 


ONE INCH FASTENERS. Where speedy assembly 
of metal plates or plywood, or combination of both, call 
for small-sized, dependable fasteners these one inch fast- 
eners may be specified to insure ruggedness of construction 
and simplicity of design. Special features listed and results 
of tests on the following: shear, tension, vibration, endurance 
and salt spray corrosion. Variations in specifications given 
with diagrams of assembly and parts. Table of application 
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SPRINGS Almost Every Type 


of product requires 
Parts Like Thes 
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You take no chances when you buy Newport Elec- | 
trical Sheets: their use in thousands of products over | 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 
dependable, extra value electrical 
sheets. Literature and samples of 
grades and gauges to meet your 
requirements sent on request. 
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EWPORT | 
ELECTRICAL 
SHEETS 
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Newport Products: Hot Rolled Sheets — Newport Elec- 
trical Sheets — GOHI Pure lron-Copper Alloy Sheets — 
Globe Brand Galvanized Steel Sheets, Roofing and Siding 
— GOHI Enameling Iron Sheets — KCB Copper Steel 
Sheets — Newport Long Terne Sheets — Newport Galvan- 
nealed and DeLuxe Metal Sheets. 






NEWPORT 
KENTUCKY 


ANDREWS Basic Open-Hearth Alloy Steel Billets and Slabs 
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thickness, dimension of stud, flush type, weight, etc. 
United Carr Fastener Corp., 31 Ames St., Cam- 
bridge, Mass. 


TECHNIQUE FOR FASTER WELDING. Tech- 
nique of arc welding, which permits up to 100 per cent 
faster fillet welding and which will greatly speed up produc- 
tion of various welded products and components. Three 
specific advantages are discussed: 1, faster weld production 
without increasing operator fatigue; 2, reduction in amount 
of welding electrode per ft. of weld; and 3, lower welding 
costs. Lincoln Electric Co., 12818 Coit Rd., Cleve- 
land, Ohio. 


SQUIRREL-CAGE, FAN-COOLED MOTOR. De- 
veloped for dusty locations, for precision drives and for all 
applications where the conventional totally-enclosed, fan- 
cooled motor has been previously used. Specifications and 
unusual features detailed. Dimensions and ratings included 


as well as results of two tests. Crocker-Wheeler Elec- 
tric Mfg. Co., Ampere, N. J. 


NON-MAGNETIC, RADIAL, PIVOT BEAR- 
INGS. Three additions to the non-magnetic series. Con- 
struction details with actual size illustrations included as 
well as general specifications. Miniature Precision 
Bearings, Keene, New Hampshire. 


LOCK NUTS FOR PERMANENCE. Replete with 
diagrammatic, photographic and use data on styles, mate- 
rials, designs and finishes. For locking security and speed 
and ease in applying, the nuts are offered in a full range of 
sizes and metallic alloys to meet practically all service con- 
ditions of atmosphere, temperature, endurance, vibration and 
shock. Laminated Shim Co., Inc., 86 Union St., 
Glenbrook, Conn. 


PHOTO-ELECTRIC CELLS. Technical data, princi- 
ple of operation, diagrammatic assembly and general descrip- 
tion of photo-electric cells of the barrier layer, self-generat- 
ing type. Characteristics, different sizes and mountings, 
amplification etc. included. Table showing standard sizes 
with photocurrent uA and output in uW. Detailed listing 


of applications and specifications. Emby Products Co., 
1800 W. Pico Blvd., Los Angeles, Calif. 


GEAR TYPE COUPLINGS. Specific facts about 
what it is, what it does and why, covered in this bulletin on 
the sealed flexible coupling. Captioned diagrams of con- 
struction shows complete working of the coupling. Types 


and ratings included. John Waldron Corp., New 
Brunswick, N. J. 


WOVEN WIRE PRODUCTS. Details of various 
types and sizes of woven wire screens and cloths with infor- 
mation on how to test, to calculate the weight, etc. Specifi- 
cations for testing sieve shaker included as well as engineer- 


ing data. Newark Wire Cloth Co., 35! Verona Ave., 
Newark, N. J. 


PORTABLE PLATING PROCESS. Comparable in 
principle to the tank immersion method, plating occurs only 
where the “applicator” is directed and the longer the solu- 
tion is applied the thicker the deposit. General features of 
process explained with sections devoted to anodes, special 


ELECTRICAL MANUFACTURING 




















THREE-PHASE MOTORS 





| A NEW LINE 


. . . as sturdy in construction as 
beautiful in appearance 


Highest quality goes right through the K-C Frame 125 1 H.P. three-phase 1725 R.P.M. 
motor. Beautiful external appearance merely reflects its fine design and inbuilt high efficiency. 


These motors, for heavy duty service, have solid cast iron field rings and are dynamically 
and statically balanced for smooth running. Bearings are diamond bored; rotors are silver 
alloy brazed; shaft surfaces of bearings are ground on centers; 
laminations are annealed after punching. 



























If your product requires a high torque motor and is to operate 
where three phase service is available, K-C recom- 
mends these cool running, powerful motors which 
can be depended on to assure maximum performance. 


Full details on sizes, speeds and ratings available 
will be sent promptly on request. 


ALSO 


TWO-PHASE MOTORS 
CAPACITOR-START MOTORS 
SPLIT-PHASE MOTORS 


KINGSTON-CONLEY 
ELECTRIC COMPANY 

















: 86 Brook Ave., 
NORTH PLAINFIELD NEW JERSEY 
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al ranging from a fraction of a second to 
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on ment with a thumb screw. 
_ The AGASTAT is small, compact and easily 
~ adaptable to electrical apparatus, It is 
_— unaffected by voltage fluctuations, and is 
completely enclosed in a magnetically 
shielded case, Electrical Division, Amer 
ous ican Gas Accumulator Company, Eliza- 
‘or- beth, New Jersey. 
“7 Write for lliustrated Literature 3N-4 
per- P CHECK THESE AGASTAT 
ve.. ADVANTAGES 
pe Unaffected by dust, ve AE 
Fi dirt or temperature 
e Thumb screw adjustment 
2 for delay increase 
- tor et st 
- —— a Ze) mh sa 21 ae 
s of im IN TIME DELAY 
cial : cs! = — a ma nS ee 


IL 
RING JULY 1942 






















THERE'S A LESSON HERE 
ON CHOOSING MOTORS 


If all misfit motor applications were per- 
fectly obvious the instant the juice is 
turned on, they could be quickly replaced. 
But it’s not that easy. Power systems have 
varying degrees of square pegs in round 
holes. 

The wrong motor may do a certain job 
well enough to get by for many months. 
But when both quantity and quality pro- 
duction are so important—when every 
reject is a Catastrophe—when power fail- 
ure means hours of delay, just getting by 
won't do. 

Many precision operations work at peak 
efficiency only under exact torque, hair- 
fine speed control, unusual mounting 
position, wide ratio of size to power or 
some other combination of features avail- 
able only in a custom built torque motor. 
Where the power job is simple, by all 
means standardize. When there are com- 
plications, a custom built Welco Torque 
Motor is the key to uninterrupted and 
trouble-free operation. 
















B.A. WESCHE COMPANY 
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type plating brushes, cleaning and polishing compounds and 
list of commercial uses. Consolidated Equipment, 


Inc., 4607 W. 20th St., Chicago, IIl. 


REVERSING LUBRICATION SYSTEM. Complete 
with engineering diagrams, this folder describes the single 
pipe centralized system that lubricates all the connected 
bearings without employing any springs, diaphragms, packing 
or exposed moving parts. Diagrammatic view af a typical 
unit installation that lubricates all the bearings, whether 
large or small, stationary or moving, and wherever they may 
be located as well as operation and many exclusive features 
included. Listed are various specified uses. Trabon 
Engineering Corp., Cleveland, Ohio. 


TIME TEMPERATURE CONTROL. Data sheet 
covers a series of time-temperature controls from the stand- 
point of theory of operation and integration within typical 
programs. Standard terminology and symbols are defined 
and their usage in correspondence, quotations and orders 
urged. Constructional make-up, case dimensions and general 


data are included. Automatic Temperature Control 
Co., Inc., 34 E. Logan St., Philadelphia, Pa. 


DYNAMIC BALANCING MACHINES. Offering 
simplicity of operation, greater accuracy, rugged construc- 
tion, low cost, sensitivity and universal adaptability as cov- 
ered in this bulletin of standard models, special models, 


features and specification. Bear Mfg. Co., Rock 
Island, IIl. 


PLASTIC MOLDED PRODUCTS. Portraying a 
complete line of plastic products in standard designs or cus- 
tom molded parts engineered and produced to specification. 
Harry Davies Molding Co., 1428 N. Wells St., 
Chicago, IIl. 


GEARS. Complete listing of gears from stock with stand- 
ards, sizes and quality included. Gears listed under the 
following types: spur, change, worm and worm gears and 
pulleys. Brad-Foote Gear Works, | 301 S. Cicero 
Ave., Cicero, IIl. 


VARIABLE VOLTAGE PLANER DRIVE. Special 
features such as more cutting strokes per minute; smoother 
operation; wide speed range; close speed regulations regard- 
less of load; safety in case of power failure, all resulting in 
increased production, with features of design, etc., included 
and recent applications of this variable voltage drive. 


Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


SCREW PRODUCTS. A group of bulletins giving en- 
gineering data, diameter sizes and lengths, various types of 
heads, etc., etc., for slotted, self-tapping sheet metal screws 
and machine screws, standard steel and brass machine 
screws, aircraft bolts and screws, recessed heads and washer 


assembled screws and net extras. Scovill Mfg. Co., 
Waterbury, Conn. 


OUTLET AND SWITCH BOXES. Sectionally di- 
vided to describe outlet boxes and covers, switches, fittings 
for conduit fittings and connectors for service cable, miscel- 
laneous conduit and ground fittings, locknuts and bushings 
and electrical metallic tubing, couplings and connectors, 
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PHOTO COPIES 
OF DEFENSE PLANS AND PAPERS 
with | e 


Duophole 









Write for 
descriptive 


folder EA 
















Duophoto—the perfect portable photo copying unit, 
makes exact copies of anything written, printed, typed, 
traced, photographed, drawn or blueprinted, etc., in 
mere seconds. The new improved de luxe models now 
enable you to reproduce full pages from bound books. 
Anyone can operate it. Immediate Delivery. 


4/1 Duophoto Products made in U.S. A. 
SAVE TIME AND MONEY 


Duopholo 







CORP. 


30 West 25th St., New York City 
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PRODUCTION NEEDS... 


KLEIN 






= MIDGET 
SWITCH 


Weight: 74% Grams 





Gap: .040 Inch Peak production demands good tools. 
Klein pliers in the hands of your workmen 
When the large electrical ; ~e that th i d 
: 7 is your assurance that they are equipped to 
manufacturers wanted a small snap-action switch ; y 7 qu*PP , 
they came to ACRO. Hence this Midget Switch. do your work better — saving precious 
@ It embodies the unique ACROSNAP Principle of the minutes of time that quickly mount into 


rolling spring to snap the blade from one position 


to the other. = 


valuable man-hours. 
@ Operating with very light strain it has exceptional 


pertprmance and tong MSs. For nearly a century, Klein’s have been 
@ It enjoys positive operation on very slight plunger 
travel. 


' the standard by which other pliers are 
& Its small size adapts it to many installations in i 
which the standard model connet be used. judged. Their slight additional costis more 


@ Furnished in single pole construction, with normal- 
ly open, normally closed or double throw contact. than offset by the extra service they give. 


Write for characteristics on “SINCE 185 m7 


A. C. or D. C. operations 







th on CRO ELECTRIC CO. 


Engineered 
‘aan 3166 FULTON RD. * CLEVELAND, OHIO 
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2650 W. MEDILL AVE. 
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Gear S pecialties 


SPURS — SPIRALS — BEVELS — WORM GEARING 


(14 to 96 D.P.) 


With considerable experience and ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 


While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. 


o 


ee 


cHicaco 





Tue development of new types of 
fighting equipment and the perfection of existing types calls for 
precision- made special fastenings of unprecedented variety and 
number. PROGRESSIVE is meeting this demand, speedily and 
efficiently, by virtue of more than 40 years of experience “special - 
izing in specials”. And while turning out intricate headed and 
threaded parts for the implements of war we are learning new 
short cuts, acquiring new skills that will make PROGRESSIVE 
an even more valuable source of supply to you when Victory 
once again puts the emphasis on peace - time production. 


THE PROGRESSIVE MFG. COMPANY 


Torrington, Connecticut 
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etc., etc., this bulletin gives complete information on each. 
Included is a pictorial index as well as a general and numer- 


ical one. Appleton Electric Co., 1701 Wellington 
Ave., Chicago, IIl. 


PROTECTION FOR VITAL RECORDS. How 
you can contract for a complete, rapid microfilm photo- 
graphic record of the contents of your files to be made right 
in your own plant or office. Complete details included with 
sample film of tiny, photo-exact images of all records on 


narrow rolls of imperishable film for safe storage elsewhere. 
Microstat Corp., Norwalk, Conn. 


BEARING BRONZE IN VARIED SIZES. For 
long life and smooth operation these solid and machined 
inside diameter bars are described as to specifications de- 
manded by the engineer-designer. Table of sizes included. 
General purpose bearings available in over 850 sizes. 


Johnson Bronze Co., 1005 S. Mill St. New 
Castle, Pa. 


ELECTRICAL AND RADIO PARTS. Radio sockets 
for glass tubes in various types, and for octal tubes in saddle 
type and wafer type. Also radio plugs, special types of 
plugs and sockets for use in assembly, battery sockets, 
contact pin strips, terminal strips and solder lugs with data 
sheets and dimensional diagrams included. Given are physi- 
cal and electrical properties determined by standard 


A.S.T.M. methods of testing. National Fabricated 
Products, Inc., Chicago, Ill. 


PROTECTIVE COATINGS. How paints protect 
metals from rust and what paint can accomplish on interior 
walls and ceilings. How to use and where as well as listed 
colors for interior and exterior painting. Also included are 
coatings to check grain raising, protect against commercial 
caustics or acids and cover and dustproof concrete floors. 


Wilbur & Williams Co., Boston, Mass. 


CARBON TOOL STEEL. The story of straight car- 
bon tool steel; widely recognized for its high quality and 
dependability in the most severe tool and die applications. 
Specific points mentioned are control, melting practice, anal- 
ysis, tempers and applications, forging, working and heat 
treatment, annealing, hardening, tempering and tool design. 
Jessop Steel Co., Washington, Pa. 


SOURCE OF SILVER. Resume of the history of a 
company which, starting in the bullion business, has been 
alert to changing conditions and opportunities so that now 
there is offered a special method of silver brazing, indis- 
pensable to war production. A pictorial description of each 
branch of the organization given with originality and con- 


tinuity. Handy & Harman, 82 Fulton St., New York, 
New York. 


GOOD LIGHTING. Lighting as an efficient and eco- 
nomical industrial tool. Types of lights to meet specifica- 
tions for varying conditions and positions of lighting units 
which lend themselves to the best work advantage of the 


individual or group. Fostoria Pressed Steel Corp., 
Fostoria, Ohio. 


TRACING WITH PHOTO-COPYING MA- 
CHINE. Three types of photo-copying machines to meet 
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3. High insulating quality 
4. Extremely light weight 


PRECISION 
PAPER TUBES 


are spirally wound on Precision's special machines. 


But this is only one of Precision's superiorities that make 
better coils, and best serve all tube purposes, electrical 
and mechanical. Three types—round, oval, square and 
rectangular. 


Materials are of highest quality dielectric Kraft, Fish 
Paper, Transparent Cellulose, or Combinations. 





Precision Tubes are made in continuous lengths of any 
wall thickness—any ID or OD—TO YOUR SPECIFI- 
CATIONS. Write today fer samples and prices. 


Manufacturers of Precision Bobbins, Coil Forms, and Spoo's 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 








Industrial Strategy 
calls for 


STAR 
PORCELAIN 


Even with priority, some materials are 
hard to get due to scarcity. If you are 
running into delays in filling your orders 
for the government, look into the possi- 
bilities of PORCELAIN. 






















Engineered 
for Critical 
Applications 





Specialization in + 
the design and 
manufacture of 
rotary electrical 
apparatus has developed a high degree of accuracy in 
Eicor Products that makes them the accepted standard 
wherever such equipment is used. 





This extremely versatile material may 
be able to do the job BETTER than that 
which you are now using. You can order 
strictly according to specifications, or 
from STAR’S six different standard types. 


Send for Bulletin on 


Porcelain Characteristics 


In achieving this distinction, our personnel has gained 
the experience and confidence so necessary in meeting 
today’s tremendously increased needs for Eicor equip- 
ment. The ability of Eicor Engineers to produce special 
units or variations of standard units can be of real 
assistance to you. 







DYNAMOTORS+POWER PLANTS *CONVERTERS | 
E-1cerR 1062 W. Adams St., Chicago, Illinois, U.S. A. PORCE OMPANY 


Export: Ad Auriema, 89 Broad St., New York, U.S.A. Cable: Auriema, NewYork 41 Muirhead Ave. TRENTON, N. J 
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OF ANY TYPE AND SIZE 


with the 


COLONIAL 
WIRE 
STRIPPER 


This foolproof, friction- 

less machine is extreme- 
ly fast and accurate, yet very 
simple in operation. Requir- 
ing only a minimum of space, 
the Colonial is easily set in 
any assembly line or corner. 
Will strip as high as 3400 
ends per hour. 


Cutting blades and slides re- 
quire no oiling. Positive stop 
for any length of stripping up 
to 2 inches. Special flexible 
metal tubing carries away 
waste insulation. Ball-bearing 
equipped throughout. 

FREE TRIAL: Send your wire 
samples and specifications so we 


may accurately gauge your needs. 
We will send you promptly, without 
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PYRAMID PRODUCTS COMPANY 
PUL Tee CHICAGO, ILL. 








CONDUCTION SERIES 
WOUND AC-DC 
1/300th TO 1/10th H. P. 


INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 
WITH AND WITHOUT BACKGEAR 


WE WANT 
DEFENSE 
WORK 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAR 


Offices in Principal Cities 









consumers needs. Working principle explained and specific 


facts and advantages listed. Remington Rand, Inc., 
Buffalo, N. Y. 


PICKLING OF IRON AND STEEL. A process to 
be used in both cold hydrochloric and hot sulphuric acid 
pickles. The use of the special agent is stated to result in 
faster pickling, reduced attack upon steel, saving of acid 
and reduction of fumes. The use of the material for pick- 
ling of springs to prevent embrittlement and in electrolytic 
pickling is described. Special use in hydrochloric acid, for 


stripping heavy chromium coatings, is included. Enthone 
Co., 442 Elm St., New Haven, Conn. 


SAVING RUBBER. Dedicated to the conservation of 
rubber products, this book covers various items essential to 
war production. Complete and explicit suggestions are given 
for the adequate care of rubber components from initial 
design stage through inventory and storage to use, mainte- 
nance, inspection and repair. Completely indexed with all 
mechanical rubber goods included. General suggestions for 
the care of industrial rubber summarized in foreword of 


book. United States Rubber Co., Rockefeller Center, 
New York, N. Y. 


ELECTRIC HEAT IN INDUSTRY. Specific uses of 
electric heat in hardening aircraft parts, in speeding up radio- 
tube production, and as a means of heating enclosures. 
Various other uses mentioned with views of different types 
of heaters from soldering irons, convection heaters and 
gluepots, to fin resistance rod heaters. General Electric 


Co., Schenectady, N. Y. 


THREE-POWER CONTROL 


Continued from p. 108) 


lever and the hydraulic transmission operates a five- 
position hydraulic valve placing it in its feed position. 
The contact 6-35 upon closing causes the 125-X valve 
solenoid and handwheel clutch solenoid to be energized. 
The 125-X valve upon being energized blocks the 
internal pressure relief so that operating pressure can 
be built up inside the transmission. The handwheel 
clutch solenoid upon energizing disconnects mechan- 
ically the handwheel from the transmission so that it 
remains in its neutral position even though the trans- 
mission is in operation. The same sequence of opera- 
tion holds true of the cross slide automatic control lever. 

The sequence of operation of the table handwheel is 
as follows: When the handwheel is moved from its 
neutral position, limit switch LS-3 is operated in such 
a manner that contact 21-35 opens and then contact 
6-35 closes. When contact 21-35 opens, it causes the 
circuit to the handwheel clutch solenoid to be opened 
so that contact 6-35 upon closing will not energize it. 
Contact 6-35 upon closing energizes the 125-X valve 
solenoid so that the internal pressure of the transmission 
is blocked and operating pressure can be built up. 
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FOR precision TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 


TISAI asta 





td 3 
TO EFFECTIVE 
CONVERSION 


- |: WE MANUFACTURE: 
We are specialists in: sneha titiin. 


—design andmanufacture Round, solid copper, 
A insulated with enamel, 

of COILS wound with Formvar, cotton, silk, 
Pater | se Fiberglas 


magnet wire, orcom 


inations of these. 
—manufacture and use of ee ae 
MAGNET WIRE, calli . 


. . VARNISHED INSU- 
“any insulating problem, LATIONS — Cambrics, 


tapes, paper, silk, silk 
We can help. substitutes, Fiberglas. 


Aeme Wire 


THE ACME WIRE CO. Pp T 
NEW HAVEN, CONN. RODUCTS 
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MANY WAR FACTORIES BASE 
THEIR PRODUCTION STRATEGY ON 
THOMASTRIP DEPENDABILITY AND 
PUPP MOUUIUGE 4 4 4 st ee 


HE DEMAND for higher and still 
higher production places more rigid 
demands upon your cold rolled strip 
steel. Since Thomastrip is made with ex- 
treme care throughout every operating 


procedure, it will meet your increasingly 
strict requirements. Thomas steel is 
uniform in high quality and meets spec- 
ifications accurately. ... Not only is 
Thomastrip available in the usual chem- 
ical and physical properties, but also in 
a wide variety of electro-coated as well 
as hot tin coated finishes. Let Thomas 
engineers help you to plan your war 
production strategy. ... Write or send 
samples today. 


THE THOMAS STEEL CO., WARREN, OHIO 


Tard am aM a LC ml 
Tin Coated, Electro Coated with 
CLC erate) ae fe 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 


















THERMOSTATIC BI-METALS 


ELECTRICAL CONTACTS 


Percolators or Pursuit Planes 


* 
from peacetime to war production. * Yet, whether it’s brood- 


(Almost overnight, whole industries have changed over 


ers or bombers, transformers or transports. percolators or 
pursuit planes, the need for Wilco specialized thermostatic 
bi-metals and electrical contacts remains unchanged. Resis- 
tance bi-metals (from 24 to 440 ohms, per sq. mil, ft.) and 
high and low temperature thermostatic bi-metals are avail- 
able in wide variety. ® Also Wilco electrical contact alloys 


(in Silver, Platinum, Gold, Tungsten. Metal Powder Groups). 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 





























@ Yes, precisely so: This typical 
Aerovox high-voltage oil ca- 
pacitor is conservatively rated 
at 50,000 volts D.C. working for 
intermittent service. 


Special facilities account for the 
large-scale production of these 
huge capacitors. Giant winding 
machines handling up to several 
dozen “papers’’; a battery of 
huge tanks permitting long 
pumping cycles for thorough 
vacuum treatment and oil im- 
pregnation—these and others 
insure a superior product. 


Write eee 


Whether your needs call for a 
tiny electrolytic or a giant oil- 
filled capacitor, write us for 
engineering collaboration. Liter- 
ature on request. 


Type ‘20 Aerovox high 
voltage capacitor now 
available in 6000 to 
50,000 v. ratings. Widest 


choice of capacities 


in Canada: AEROVOX CANADA LTD., Hamilton, Ont. 


EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’ 





INSULATING VARNISHES 





Continued from p. 118 


varnish may be admitted into the vacuum chamber to 
properly cover the coils and about 75 lb. per sq. in. pres- 
sure of an inert gas (as CO.) applied to prevent ex- 
plosions which might occur with atmospheric pressure 
and the solvent used, or a varnish pump may fill the 
chamber with varnish under pressure. About 1 hr. of 
applied pressure is usually sufficient. 

Baking may be accomplished in ovens of various 
kinds built for this purpose. If coils are placed in the 
oven before they have drained properly there will be a 
tendency for the varnish to surface-seal and cause a 
wrinkled, uneven finish. The coils should be placed or 
hung in the oven in the reverse position to that in 
which they were drained. With some types of insu- 
lating varnishes, there is a tendency for blistered, un- 
even finishes to result if the coils are subjected to too 
high temperatures at the beginning of the baking period. 
It is advisable to start baking at about 105 deg. F. for 
an average of about one or two hr., according to the 
coils, to drive off the solvents before increasing the 
baking temperature to about 240 deg. F., or as specified 
by the varnish manufacturer. This also eliminates the 
possibility of trapped solvents in deep-wound coils, 
which may require a baking period of about 6 hr. 

The insulation resistance drops materially during the 
first hour of baking with certain varnishes but, as the 
process continues, the resistance increases and becomes 
substantially constant at about 8,000 megohms. Check- 
ing the resistance during the baking period is a reliable 
method of learning whether or not the varnish is thor 
oughly dried inside a coil-structure. 

The curing and baking times depend upon the type 
of heating and the general design and accuracy of tem- 
perature control of the oven; the number of pieces in the 
oven in relation to the size of the oven; how much time 
is required for the temperature of the coils or windings 
to attain that of the oven; the amount of ventilation 
necessary to carry off the solvent vapors, since a high 
solvent-vapor humidity results in improperly cured or 
oxidized varnishes ; the winding and the wire sizes, since 
the solvent must escape between turns of the outer 
layers, and the type of winding, as random-wound, 
layer-wound, and with or without paper or other sheet 
material between layers. Where previously treated or 
previously insulated coils are assembled, the baking 
time is about one-half that required for coils which are 
assembled before treatment with insulating varnish. 
Armatures, especially, preferably should receive several 
thin coats of varnish. Comparatively brief bakes of 
the earlier coats may be allowed with certain types of 
synthetic varnishes that harden by curing. 

Ovens should be properly ventilated to prevent sol- 
vent humidity. Plenty of oxygen is required for oxida 
tion. Insufficient ventilation retards drying, as also do 
insufficient baking time and temperature. As one var- 
nish manufacturer expresses it, “A varnish cannot be 
dried to the proper degree if allowed to stew in its own 
solvent vapors.” 
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SPECIAL MOTORS 





THE HOLTZER-CABOT EEECTRigS Cia 


125 AMORY STREET 


Chicago, II]|._—6161 So. State St New York, N 


AUTOMATIC SPACING 


PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 







For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 
tags, etc. 
Available in: 1/16”, 3/32”, 1/8”, 5/32” size 
characters. 
Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. © experienced operator 
required. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 


BOSTON, MASS. 


Philadelphia, Pa.—112 So. 16th St. 









The “SUBSTITUTE” is 





AMESACKS are now ‘“‘stealing’’ the packing show in Vi 
hundreds of wartime industries. | 
Introduced as a substitute for other packing methods, | 
AMESACKS have proven their efficiency; will remain | 
long after the emergency is over. 
Discover AMESACKS now—cut small-part packing | 
time up to 90%! Send for free samples. 


x * * a | 
| 
“JUST POP 'EM IN AND PULL THE STRING” 





“wap alah. 


AMES BAG COMPANY 
1971 EAST 661TH ST. - CLEVELAND, OHIO 








WARE SLR Meee mae LRM a Dem 


@ A _ monthly classified index of 


those finished product components 


and services as advertised in the pages of ELECTRICAL MANU- 
FACTURING. Consult the actual advertisements of those companies whose 


names are listed under the different headings. See advertisers’ index just 


preceding back cover. 





ALLOYS, Aluminum 


Aluminum Ce. of America, Gulf Bldg., Pittsburgh, Pa 


ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
_ Se 

Bunting Brass & Bronze Co., Toledo, O 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. 





ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y 


‘Cerromatrix Cerrobend.’ 
ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich 


“*‘Dowmetal.’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. Y 
‘Monel 

Revere Copper & Brass, Inc., 230 Park Ave New York 
mn. = 

ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

Jellif? Mfg. Corp., C. O., 10 Pequot Ave Southport 
Conn 


ALLOYS, Zinc 

New Jersey Zinc Co 160 Front, New York, N. Y 
Horse Head Special 

ALUMINUM 


Aluminum Co. of America, Gulf Bidg., Pittsburgh, Pa 


ALUMINUM, Prefinished 


American Nickeloid Co Peru, Ill 
AMMETERS, See Instruments 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
ae! 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 

ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp., Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


OVO) 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
0.So. 52nd Avenue, suburb of Chicago 





— COILS— 


Form Wound 
Paper Section 


Bobbin Wound 


Cotton Interweave 





TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 











ASBESTOS, PAPER. See Paper, Asbestos. 
BALANCING MACHINES. See Machines, 
Balancing. 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Maniboro, Mass 


BEADS, Insulating 


American Lava Corp., Chattanooga, Tenn 


Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco Fish Spine 

"= Porcelain C¢ 41 Muirhead Ave., Trenton, N. J 

szavolair 

Steward Mfg. Co., D. M. Chattanooga, Tenn 

BEARINGS, Ball and Roller 

McGill Mfg. Cx Valparaiso, Ind 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car 
tridge 

S K F Industries, Inc., Front & Erie Ave Philadel 
phia Pa 

Timken Roller Bearing Co., Canton, Ohio 

Torrington Co., The, 56 Field, Torrington, Conr 
BEARINGS, Needle 

McGill Mfg. Co., Valparaiso, Ind 

Torrington Cc The, 56 Field, Torrington, Conn 


BEARINGS & BUSHINGS, Bronze 

sunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Ce 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co 2212 Washington Ave., 
Philadelphia, Pa 


BEARINGS & BUSHINGS, Graphite 


Bunting Brass & Bronze Co., Toledo, O 


General Electric (Cx Plastics Dept., Section E-5, 1 
Plastics Ave Pittsfield, Mass 

Morganite Brush Co., Inc 3304 48th Ave., Long Island 
City, New York 

Neveroil Bearing Co., Wakefield, Mass ““Graphex.”’ 

Richardson Co., Melrose Park (Chicago), Il 

BEARINGS & BUSHINGS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co Plastics Dept., Section E-5, 1 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co Dept. 21, 196 Varick, New York 
m= Lamicoid 

National Vulcanized Fibre Co., Wilmington, Del 

Neveroil Bearing Co., Wakefield, Mass “*Woodex.’’ 

Richardson Co., Melrose Park (Chicago), Il 


Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 

BLADES, Fan. See Wheels, Blower and 
Fan. 

BLOCKS, Pillow. 


Norma-Hoffman Bearings Corp., Stamford, Conn 
S.K.F. Industries, Inc Front & Erie Ave., Philadel 
phia, Pa Rubber Flex.’’ 


BLOCKS, Terminal 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

BLOWER WHEELS. See Wheels, Blower 
and Fan 

BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 

BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 

BOLTS, NUTS AND SCREWS, Machine 


American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn 
Central Screw Co., 3519 Shields Ave., Chicago, Ill. 


Chandler Products Corp Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn 
Driver-Harris Co Harrison, N J 

Harper Co., H. M., The, 2609 Fletcher, Chicago, II! 
International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Cx Keene, N. H 

Ohio Nut & Bolt Co., 612 Front, Berea, O 

Parker Co., Charles, The, Meriden, Conn 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 


Pheoll Mfg. Co., Chicago, Il 
Progressive Mfg. Co., Torrington, Conn 
Republic Steel Corp., Cleveland, O 


Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 


N. ¥ 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof, Inc 2501 N. Keeler Ave., Chicago, I)! 
Southington Hardware Mfg. Co., The, Southington, Conn 
Whitney Screw Corp., Nashua, N. H 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn 

International Screw Co., Detroit, Mich. 

zamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Ce., Keene, N. H. 

Parker Co., Charles, The Meriden, Conn. 

Parker-Kalon Corporation, 198 Varick, New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Manufacturing Company, Chicago, Illinois 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. ¥ 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, I) 

Southington Hardware Mfg. Co., The, Southington, Conr 

Whitney Screw Corp., Nashua, N. H 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 2001 S. Michigan Ave., Chicago, I) 


BRASS, BRONZE AND COPPER 


American Brass Co., Waterbury, Conn. 

American Nickeloid Co., Peru, Ill (Prefinished) 

Revere Copper & Brass, Inc, 230 Park Ave., New York 
N. ¥ 

BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 

BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 

BRONZE BARS, Solid and Cored 

Bunting Brass & Bronze Co., Toledo, Ohio 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

BRONZE SHEETS. See Brass, Bronze and 
Copper. 

BRUSH SEATERS. See Seaters, Commu- 
tator Brush 

BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Ciceré 
Il} 


General Electric Co., Schenectady, N. Y : 
Keystone Carbon Co., Inc., St. Marys, Pa ‘*Equaload 


Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, N. ¥ 
Pure Carbon Co., 1909 Nobrac, St. Marys, Pa 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 

CABLE, Armored : 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
Ee 

Roebling’s Sons Co., John A., Trenton, N. J. 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


N.S. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
General Elec Co., Schenectady, N. Y Glyptal 


“Versatol.” , ; 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conr 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 
N. = as 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Electric Auto-Lite Co The, Wire Div., Port Huror 
Mict 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


CABLE, Thermostat 7 , 

Anaconda Wire & Cable Co., 25 Broadway, New York 
N 2 

Ansonia Electrical Co., The. Ansonia, Conn 

Roston Insulated Wire & Cable Co., Dorchester, Mass 

Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Varnished Fabric ; : 

Anaconda Wire & Cable Co., 25 Broadway, New York 
Pei. Es 

CADMIUM PLATING ; 

Udylite Corp., 1651 E. Grand Bivd., Detroit, Micl 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 


CASTINGS, Die 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich 
‘‘Dowmetal.’’ (Magnesium Alloy.) 


CASTINGS, Iron and Steel 
Saginaw Malleable Iron Div., General Motors Corp., 
Saginaw, Mich. 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Micl 
*‘Dowmetal.”’ 


CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, New York, N. Y 
Monel.’’ 


CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. : 

Mica Insulator Co., Dept. 21, 196 Warick, New York, 
Gx: es 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
**prestite.’” 


ELECTRICAL MANUFACTURING 
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You can get AKRON por- 
celain, made to your 
specifications, as 
promptly today as you 
ever could. That is why 
AKRON porcelain is re- 
placing many parts 
made of restricted ma- 
terials. It may be an 
economical solution for 
your product. We'd like 
to quote on your needs. 












































* Write for new, illustrated bro i 
‘ ’ chure picturing 
applications and types of AKRON porcelain AKRON, OHIO 


... automatically wound 







mee ee 


Layer-wound coils —‘‘cotton- No. 96 

interwoven”’ or uninsulated 

produced in LESS TIME on Coils from 14’ to 334"’ length, 
Universal No. 96 and No. 103 up to 6’ outside diameter. 


winders. 
a 


Accurate winding No. 103 

6 Coils up to 8” length; 7” out- 
Quick adjustments side diameter. 

a 
Automatic stopping FREE BULLETIN 103 


AS cme a We 


PROVIDENCE, RHODE ISLAND 
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Prompt Shipment from 10 Strategically-Located 
Steel-Service Plants... Principal products include—Alloy 


Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Serew Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 





~~ SHADED-POLE 
INDUCTION 


GEARED-HEAD — UP TO 50 LB. IN. TORQUE 


For low-speed, high-torque applications, Barber-Colman 
offers a wide range of stock-size motors with built-in re- 
duction gear trains. Speeds range from 80 rpm to 6 rpm 
and delivered torque from 0.3 Ib. in. to 50 Ib. in. If you 
need a power and speed combination within these ranges, 
be sure to check with us on the possibility of using a Barcol 
Motor. Your inquiry will be given prompt attention. 


Write for Complete Data Sheets on All Barcol Motors. 
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CHOKES. See Transformers. 


CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., The, Newburyport, Mass 

General Elec. Co., Schenectady, es 4 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
“*Re-Cirk-It.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


CLEANING COMPOUNDS. See Com- 
pounds, Cleaning. 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass 

Chase-Shawmut Co., The, Newburyport, Mass. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O. 

Jefferson Electric Co., Bellwood, Ill. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


ae 
aes 


CONTACTS 


METAL CUT, METAL PUNCHED, 
METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance Is maintained at a minimum, and long service life 

is assured. Write for illustrated bulletin. 





hh COMPANY, Lies 


57 E. ALPINE a NEWARK N. J 


MAGNETIC VALVES 


to control electrically the 
flow of 


Air—Gas—Oil—Brine 
Hot or Cold Water, etc. 


Send for Catalog 


MAGNATROL 
VALVE CORP. 


56 Beekman St. 
NEW YORK, N.Y. 


















= MosT POPULAR 
Ma Ty 


L-R Type “IA" corrects mis- 
alignment, protects from shock 
wherever machines are used. A 
universal standard. Bore 14” 
to 244"’. Others to 16°’ bore. 3A .40:3 8 2 
L-R Flexible COUPLINGS 
Couplings 5 
Require no lubrication, no 


servicing. Send for complete 
Catalog and Selector Charts. 


MEE 


5020 W. LAKE STREET CHICAGO, ILLINOIS 








Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
“*Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Electric Co., Section M-622-12 Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Irvington Varnish & Insulating Co., Irvington, N. J 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
ie 2 “Armatite,’ “*Empire.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLOTH, Tracing. See Drafting Room 
Materials. 


CLUTCHES 
Carlyle Johnson Machine Co., The, Manchester, Conn 
Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y 


COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial 
Electromagnets. See Coils 
Impregnators, Vacuum. See Ovens, Industria) 
Induction. See Coils. 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper 
Winders and Spreaders. See Winding Machines, Coil 


COILS 

Acme Wire Co., New Haven, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York 
nN. 


Coto-Coil Co., Inc., 75 Williard Ave., Providence, R. I 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, Il 

Electric Auto-Lite Co., The, Wire Div., Port Huron 
Mich 

General Elec. Co., Schenectady, N. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Nothelfer Winding Laboratories, 110 Albemarle Ave 
Trenton, N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


COMPOUNDS, Cleaning and Paint Stripping 
Oakite Products, Inc., 18H Thames, New York, N. Y 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. “‘Hi Farad.’’ 

General Elee Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R. Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, N. J 

—o Specialties Co. [Resistor Div.], North Adams, 
Mass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, 'N. 

Sprague Specialties Co. [ Resistor Div.1, North Adams, 
Mass. 


CONDENSERS, Variable 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

CONNECTORS, Solderless 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y. 


CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
m=. 


Cuyahoga Spring Co, 10322 Berea Rd., Cleveland, Ohio 

Dante Elec Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube Products, Inc. Station ‘‘M"’ 
Cincinnati, (Mariemont) O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
Krueger & Hudepohl, Third & Vine, Cincinnati, 0. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACTS, Carbon and Graphite 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., @icero, 
I 


Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, N ; 


CONTACTS, Metallic 

Molybdenum, Platinum, Silver, Tungsten, Special Al 
loys 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
6] 

Fansteel Metallurgical Corp., North Chicago, Il. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Gibson Electrie Co. 8349 Frankstown Ave., Pittsburgh 
(21), Pa *“Gibsiloy.’’ 

Makepeace Co., D. E., Attleboro, Mass. 

Mallory & Co., Inc P. R., Indianapolis, Ind 

Metroloy Co. Inc., 57 E. Alpine, Newark, N. J. 


CONTROLLERS, Motor 


(See also Rheostats, Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Gas Accumulator Co., Electrical Div., Eliza- 
bet BN. J 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

Chase-Shawmut Co., The, Newburyport, Mass 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 





Ez Signal Corp., Moline, Ill 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 
Square D Company, 4041 N. Richards, Milwaukee, Wis. 
United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


CONTROLS, Electronic 
Continental Electric Co., 903 Merchandise Mart., Chicago, 


Ill. 
G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il 
General Elec. Co., Schenectady, N. Y. 
Instrument Specialties Co., Inc., Little Falls, N. J 
United Cinephone Corp., Torrington, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 8. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Ill. 
Fenwal Incorporated, 10 Main, emt, Mass. 
yeneral Elec. Co., Schenectady, Y. 
H-B Elec. Co., Inc., 2503 N. Browd, Philadelphia, Pa 
Jefferson Elec. ‘Co., Bellwood, Ill. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Spencer Thermostat Co., 103 Forest, Attleboro, Mass. 
(Low Voltage.) 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers 
CONVERTERS, Rotary. See Motors. 


COPPER, Beryllium 

American Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J. 
Mallory & Co., Ine., P. R., Indianapolis, Ind. 


COPPER, Thin-Sheet (€lectro-Deposition) 
American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
—— Wire & Cable Co., 25 Broadway, New York. 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich 

General Elec. Co., Section Y-721-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Section Q-2124. Appliance and Mer- 

chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, O. 

General Elec. Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“Thermolain,”’ ‘‘Lavolain.’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


CORES, Transformer. See Laminations, 
Magnetic. 

COUNTING DEVICES 

Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis 
“*Productimeters.”’ 

Production Instrument Co., 710 W. Jackson Bivd., 
Chicago, Ill. 

Veeder-Root, Inc., Hartford, Conn. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1352-E Atgeld, Chieago, Ill 

——  aeames Co., 215 E. Michigan, Michigan 
City, Ind. 

Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexble Coupling Co., 5020 W. Lake, Chicago, 
Ill 


Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 
Gits Bros. Mfg. Co., 1840 8S. Kilbourn Ave., Chicago, 
Ill 


Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matics,"’ 
‘‘Levomatics,’’ ‘‘Drip-Drop.”’ 


CUTOUTS 

Chase-Shawmut Co., The, Newburyport, Mass. ‘‘Shawmut”’ 

DIALS 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Il. (Ceramic Decorated Glass & Metal). 
Federal Products Corp., 1144 Eddy, Providence, R. I. 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


DIE-CASTINGS. See Castings, Die. 


DIES, LAMINATIONS 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Ince., Norwood, Mass. ‘‘Micro-Weave.”’ 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints. ) 

Post Co., Frederick, Box 803, Chicago, Ill. 

DRIVES, Machine Tool 

Cullman Wheel Co., 1352-E. Atgeld, Chicago, Ill. 

Lima Electric Motor Co., Lima, Ohio. 

Master Electric Co., Dayton, O. 

DRYERS, Atmospheric, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa 
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NO PRIORITY 


PORCELAIN 
WTR 


Have you a production bottle- 
neck that can be broken by 
switching metal parts to por- 
celain? Porcelain lends itself 
to many uses; in addition to its 
inherent characteristics as an 
electrical insulating material, 
dry-process molded porcelain 
is impervious to moisture, 
withstands high temperature, 
resistant to most acids and can 
be produced to close dimen- 
sion tolerances. Every metal 
part that you can change-over 
to porcelain, adds to Amer- 
ica’s war program. There's no 
priority on Porcelain parts. 
Let a Universal Porcelain 
engineer work with you. 







































HANDBOOK ON 
HIGH VACUUM PRACTICE 


) THE UNIVERSAL CLAY PRODUCTS CO @ Tells how to detect and remedy leaks in 
1540 EAST FIRST ST. SANDUSKY, OHIO placate ies. anaes 


RFR TEA ESO Se RE GS: PI ANE IGRI @ Gives boiling points of solvents at 
; 4 various temperatures 






@ Describes new Devaporizer for removing 


4 3 ways to help and recovering volatiles from pump oil 


| 
° Thi ised editi f the Stok bined Hand- 
speed the Victory . . . I} Look end Cetslos of High Vecoum Pompe contains 
| 
| 
| 


charts, tables, technical data and information on the 
! selection, installation and operation of vacuum 
the machines and equipment needed equipment that is invaluable to engineers and others 


(1) Design greater performance into 

















- for our war effort. (2) Utilize more . . « particularly at this time, when such equipment 
¥ ° Pp v . . . 
. efficiently all critical metals and ma- must be maintained and operated at highest 
terials. (3) Put all spare dollars into efficiency. 
Bs U.S. War Bonds and Stamps. We have distributed thousands of these books... 
have just printed a second, revised edition, describ- 
cs. ing new auxiliaries not shown in the previous book. 
nut If you have use for authoritative information on 
tal) LA M i N AT l O N D l ES vacuum drying, impregnating, evacuating or other 
iden F ei A... high vacuum applications you are welcome to a 
copy of this book . . . for the asking. 
e F.J. STOKES MACHINE COMPANY 
5996 Tabor Road © Olney, P.O. _—~Phiiladelphia, Pa. 
Representatives in New York, Chicago, Cincinnati, St. Louis, 
oo Cleveland, Detroit 
met Pacific Coast Representative: L. H. Butcher Company, Inc. 
a . . » For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 
WM. P. STEIN & CO. aE 
P.O 424 ST. PAUL STREET ROCHESTER, NEW YORK 
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ELECTRICAL SHEETS. See Sheets, Elec- 
trical. 

ELECTRONIC CONTROLS. See Controls, 
Electronic. 

ELECTROPLATING EQUIPMENT 


General Ele Co Appliance & Merchandise Dept., 
SLOT Bridgeport, Conn 
Udylite Corp, 1651 E. Grand Blvd., 


ENAMELS. See Finishes. 


ENGINES, Internal C busti (Di l, 
VARNISHED Oil, Gas) ombustion iese 


CAMBR Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
ic Ave., Chicago, Ill 
EYELETS 
SLOT WEDGES American Brass Co Waterbury Brass Goods Branch, 
Waterbury, Conn 
‘ cd & u a A . | re) cr Platt Bros. & Co., Waterbury, Conn. 
MANUFACTURERS CORPORATION FAN BLADES AND WHEELS. See 


Wheels, Blower and Fan. 





INSULATION 


VARNISH 


Detroit, Mich 


MICA 
FIBRE 


TUBING or 
SLEEVING 


565 West Washington Bivd 
re Mot 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


1105 Leader Building 
Cleveland, Ohio FELT 


American Felt Co., Inc., Glenville, Conn 
Western Felt Works, 4031-4119 Ogden Ave., Chicago, Il. 


FERRULES 


American Brass Co., Waterbury, Conn 
0 i | a S Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
I | I R. I 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 


yw. Y¥. 
FILTERS, Radio Interference. See Con- 


densers. 


include Dialco assemblies in your FIBRE, Phenol. See Plastics. 
new product design. Dialco assem- FIBRE, Vulcanized 
blies are preferred by manufacturers (Sheet and Rod, Gaskets, Washers, Screw Machine 


Products; see also Tubing, Vulcanized Fibre.) 
j of modern electrical devices. Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del 
MANUFACTURERS, WRITE Insulation Manufacturers Corp., 565 W. Washington 
FOR SAMPLES AND COM- Mica ‘insulator Co.. Dept. 21, 196 Varick, New York 
PLETE 8 PAGE CATALOG N. ¥ ; Vancuat cock ata 


National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 


A | HT C less,’" ‘‘Vul-Cot.** 
D s Solar Mfg. Corp., Bayonne, N. J. 


UNDERWRITERS APPROVED MODEL 100 











Taylor Fibre Co., Norristown, Pa 
OF AMERICA, INC. Wilmington Fibre Specialty Co., Wilmington, Del 
Fyberoid, Ohmoid 
90 WEST ST., NEW YORK, N. Y. ; 
; : FINISHES 
(Paints, Lacquers, Enamels.) 
Alrose Chemical Co., 180 Mill, Providence, R. I 
Aluminum Company of America, Gulf Bdg., Pittsburgh, 
Pa 
SIGNAL, Ault & Wiberg Corp., Dept. E.M.M., 75 Varick, New 
SPECIAL, York, N. Y¥ Polymerin.’’ 


Hilo Varnish Corp 42 Steward Ave Brooklyn, N. Y. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.”’ 

New Wrinkle, Ine Mutual Home Bldg., Dayton, Ohio 

FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
. = 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


HERZOG 
FLUORESCENT SOCKETS. See Sockets, 


MINA TURE tg £0) 1S Lamp. 


a Established 1911 FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y 


Re) CRW, PGIR Mm A MeAOLL@e KE QUENCY CHANGES. See Motors. 
Our engineering staff will solve your problem FUSE METAL. See Aluminum, also Zinc. 


NALCO 


Chase-Shawmut ¢ The, Newburyport, Mass Shaw 
mut Shur-Lag Therm-A-Trip 
Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Dante Elec. Mfg. Co., Bantam, Conn 
General Elec. Co., Section Q-2124 Appliance and Mer- 
Standardize on Nalco 
D-itherm, Curbon Filament Lamps... 


INDICATOR 


MCT si mel ise 
In all voltages up 
to 250. We invite 
inquiries from 
manufacturers. 





























chandise Dept., Bridgeport, Conn 
Jefferson Electric Co., Bellwood, Ill 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
Trico Fuse Mfg. Co., Milwaukee, Wis “Trico,”’ ‘‘Kant 
ark 


FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
GASKETS, Felt. See Felt. 

GASKETS, Fibre. See Fibre, Vulcanized. 
GASKETS, Rubber 





available in Inside-Sil- Acadia Synthetic Products Div., Western Felt Works, 
d . Cl e Glass 4031-4119 Ogden Ave., Chicago, Ill 
vere 4 
st te, . ” _ GAUGE GLASSES 
. ¢ re pes. Rohm & Haas Co., 222 W. Washington Square, Phila- 
INFRA-RED delphia, Pa. Plexiglas (transparent plastic). 


Write for descriptive literature. ; 
GAUGES, Air Gap 


North American Electric Lamp Company Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
1082 Tyler Street, St, Louis, Mo. more, Ill 


GAUGES, Vacuum 
Continental Electric Co., 903 Merchandise Mart., Chicago, 
Ill. 


re 7 R 5 F 0 ) Vy | ey T 0 ] Y B Y eulebichn oa F. J., 5996 Tabor Rd., Olney P O 


GEARS AND PINIONS, Metal 
PERKINS.. 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 

Perkins Machine & Gear Co., Springfield, Mass 

Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Il 

General Electric Co Plastics Dept., Section E-5 1 


DRITHERM 


We specialize in 
PRECISION CUT 
GEARS of all types 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


aC ULL ae 
SPRINGFIELD MASSACHUSETTS 


N. ¥ Lamicoid.’ 
National Vuleanized Fibre Co., Wilmington, Del 
Perkins Machine & Gear Co., Springfield, Mass 
Richardson Co., Melrose Park (Chicago), Ill. 
Synthane Corp., Oaks, Pa (Graphited. ) 
Taylor Fibre Co., Norristown, Pa 


Ohmoid 


Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘“‘Textolite.’’ 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 


Wilmington Fibre Specialty Co., Wilmington Del. 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 
GENERATORS. See Motors, also Plating 


Generators. 


GLASS 
(See also, Tubing & Sleeving, Saturated.) 
Corning Glass Works, Insulation Div., Corning, N. Y 


GLASS-FIBRE INSULATION 

Owens-Corning Fiberglas Corp., Toledo, Ohio. 
**Fiberglas.’’ 

GLUE POTS. See Pots and Ladles. 


GUARD LAMP, Portable 
McGill Mfg. Co., Valparaiso, Ind. 


HANGERS, Ball and Roller Bearing 

S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa. 

HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Il 


INSTRUMENTS, Laboratory Standard 

Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa. 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Shalleross Mfg. Co., Collingdale, Pa. 

Simpson Elec. Co., 5260 Kinzie, Chicago, Ill 

Triplett Elecl. Instrument Co., Bluffton, O 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


INSTRUMENTS, Portable and Switchboard 

Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa. 

De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y¥ 

General Elec. Co., Schenectady, N. Y. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., Bluffton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


INSTRUMENTS, Precision Measuring 
Federal Products Co., 1144 Eddy, Providence, R. I 


INSTRUMENTS, Speed _ indicating. See 
Tachometers. 
INSULATION (Insulating) (Insulators) 


Beads. See Beads, Insulating 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds See Varnish, Insulating; also Wax and 
Compounds 

Fibre. See Fibre, Vulcanizer; also Plastics 

Fibre Glass See Glass-Fibre Insulation. 

Lava. See Lava 

Mica. See Mica 

Molded. See Plastics. 

Paper See Paper, Insulating 

Phenolic Fibre See Plastics. 

Plastics See Plastics. 

Porcelain. See Porcelain 

Slot. See Paper, Insulating; also Cloth, Insulating 

Tape. See Tape. 

Tubing See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre 

Varnish. See Varnish, Insulating. 

Vulcanized Fibre See Fibre 

Wax. See Wax and Compounds. 


IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Stanley Tools Division of the Stanley Works, New Bri- 
tain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill 

Imperial Molded Prods Corp., 2921 W Harrison, Chi- 
cago, Til 

Kurz Kasch, Inc., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, Il. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATIONS, Magnetic 


Thomas & Skinner Steel Prod. Co., 1128 E. 23, In- 
dianapolis, Ind. 


LAMPS, Incandescent 
(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, © 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 
North American Elec. Lamp Co., 1082 Tyler, St. Louis, 
Mo. 
Warren Lamp Co., Warren, Pa. 


LAMPS, Ultra-Violet 

Continental Elec. Co., 903 Merchandise Mart, Chicago, 
Til. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 
410 Eighth, Hoboken, N. J. 

LATHES 

Gisholt Machine Co., 1119 E. Washington Ave., Madi- 
son, Wis 

Lima Electric Motor Co., Lima, Ohio 

South Bend Lathe Works, South Bend, Ind. 

LAVA 


American Lava Corp., Chattanooga, Tenn 


Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, Ill. 






ELECTRICAL MANUFACTURING 
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Please help us 
check our inquir- 
ies by attaching 
this advertise- 
ment to your let- 
terhead request. 





There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 



















They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 

















TYPE V TRANSFORMER-RELAY 
With Low Voitage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 








}™~/ = } 
c & 
TUNGSTEN CAN BE 
DRAWN OUT TO 
A WIRE THAT IS 


1/S THE DIAMETER 
OF A HUMAN HAIR’ 


Write today for your copy of “Tungsten,” 
a 12-page, well illustrated bulletin just off 
the press. It contains much information about 
a comparatively unfamiliar metal— the 
strongest metal of them all! The bulletin 
tells, among other things, where tungsten is 














Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 




















One of many inter- found, its history, its characteristics, how it 
ism.Varioustypesof relaysavailable. ee is processed and in what forms it is marketed. 
























Get your copy now. 


Specifications sent upon request. 








TYPE W-6 RELAY 


sapien ie eotin CLEVELAND TUNGSTEN, INC. 


Ives, elect heaters, fi id burg- 
awa LAT Te - CLEVELAND, OHIO 





THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, lilinois 









JONES BARRIER 
TERMINAL STRIPS 


An ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 
to metal spacing. 
Prevent direct shorts 
from frayed wires at 


terminals. 6 SIZES 







__ LIMA, a Pe 


Se MG al a 


No. 2-151 







‘TYPES FI AND F2 TYPE &. S. 
UMA GEARSHIFT DRIVES \ UMA SPLASH-PROOF MOTOR 









meet every requirement. From *4” wide and 13/32” high with 
5-40 screws to 214” wide and 11%” high with 14’’-28 screws. 
Write today for information on complete line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, ILL. 







TYPE FID 


“ALLENS” ia = 


FOR ELECTRICAL Eee 


Drives and Lima Magnetic Polishing | 
ee ey 


M A N U FA C T U R | N G rama hea see vet ene oe 
| In addition to simplicity of design | 


Ee ee 

























> r <crew : ~eriales ona a a 
Allen Hollow Scre ws of special analysis tion Board's constantly increasing 
alloy steel (ALLENOY), precision demands on production machines in 
e ~ - . your plant. Lima engineers, aware “ 
threaded to a high Class 3 fit and scien - See eee mete UMA STANDARD TYPE { 












tifically heat-treated, hold parts together Pere are ent ALL-PURPOSE MOTOR 
° ° . a - i any questions of motorizing your vi 
with a grip that defies vibration. The | production equipment. Proven LIMA ELECTRIC MOTORS - SIZES '4 to 75 4. 
“a. *_* rte ;| = = a > ~ 
handy hex keys facilitate fast, positive Bpryemegt Be ppg emer g megs oom FOUR TYPES OF LIMA GEARSHIFT DRIVES 


assembling even in ee eee ral Bet BOLE as ce Coenen oceninae 

laces. Set Screws and Flat Head Ca we vw Ty aimee mers) TYPE FIO BELT ORIVEN UNITS 2 to 5 HP. 
Siecles in size No. 4 and up. “ pear a iil Mate Feel 
formd”’ Socket Head Cap Screws in size ie BE 
No. 2 and up. Folder G-21, fully de- 
scribing these and other Allen products, 
yours on request. 





















CTRIC MOTOR CO. 
LIMA, O FFICES: NEW YORK HICAG( DETROIT U.S.A 


Call your local Allen Distributor for free samples and accommodating service. LIMA ELECTRIC MOTORS - LIMA MAGNETIC POLISHING LATHES - LIMA GEARSHIFT DRIVES 


THE ALLEN MFG. COMPANY, HARTFORD, CONN., U.S. A. 
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SOLDERLESS 
AND 
SOLDERING 


WRITE 










160 


NEW ALL-PLASTIC 
INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 


to prevent error in replacement . . . 
G.E. 24 volt slide-base lamp, (.038 amp.) . . . used 
with a series resistor assembly for operation on 
voltages up to 440 


brijtiant 180 degree visibility . 


- low in cost. 


THE GRAYBAR ELEC 


H. R. 


NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
5S VANDAM ST., NEW YORK 


TRICO OILERS 







Write for Latest Catalog 





Type T2 Unit 
The shell is molded in the same color as the lens-cap 


furnished with a 


five different colors . ; 
. Overall diameter 


Distributed ELECT 


b 
RIC CO. 


KIRKLAND CO., Morristown N. J. 














Thane 


BANTAM, CONNECTICUT 


KEEP BEARINGS 
COOL! 


TRICO Automatic oilers assure 
accurate and dependable lub- 
rication at all times—for 
cooler, smoother and more 
economical mechine perform- 
ance. Give customer satisfac- 
tion . . . modernize your 
equipment. 


LIGHTS, Pilot or indicator 

Alden Products Co., 186 N. Main, Brockton, Mass 

Dial Light Co. of America, 90 West, New York, N. Y. 
Drake Mfg. Co., 1713 W. Hubbard, Chicago, III. 
zeneral Control Co., Cambridge, Mass 


General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 
Ave., Long Island City, N. Y. 

Kirkland Co., H. R., Morristown, N. J. 

Mallory & Co., Ine., P. R. Indianapolis, Ind 


LIMIT SWITCHES. See Switches, Limit. 


LUGS, Copper 

Burndy Engineering Co., Ine 459 East 133rd, New 
York, N. Y 

Chase-Shawmut Co., The, Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


Ilseo Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O 
Krueger & Hudepohl, Third & Vine, Cincinnati, O 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a 3 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 

MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 

MACHINES, Balancing 

Gisholt Machine Co., 1119 E. Washington Ave Mad 
ison, Wis 

MACHINES, Die Casting 

Kux Machine Co., Dept. E, 3930-44 W. Harrison, Chi 
cago, Ill. 

MACHINES, Impregnating 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa 


MACHINES, Marking & Stamping 

Altair Machinery Corp, 55 Vandam, New York, N. Y 

Markem Machine Co., 42 Emerald, Keene, N. H 

MACHINES, Metal Duplicating (Without 
Dies) 
(Benders—Brakes—Shears ) 

O'Neil-Irwin Mfg. Co., 309 8th Ave. S. Minneapolis, 
Minn 

MACHINES, Numbering 

Altair Machinery Corp., 55 VanDam, New York, N. Y 

Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 

MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y 
(Black & White Prints) 

Hunter Electro-Copyist, Inc., 430 S. Warren, Syracuse, 
N. Y 


12-19 Jackson 


Ozalid Products Division General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y (Whiteprint Ma 
chines. ) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 

MACHINES, Riveting 

Chicago Rivet & Machine Co., 9669 W. Jackson Bilvd., 
Bellwood, Ill 

MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 2813 W. Fort, Detroit, 
Mich. 

Stanley Tool Div. of the Stanley Works, New Britain 
Conn. 


MACHINES, Wire Measuring 
Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETOS 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave., Chicago, Ill. 

MAGNETS, Lifting 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. . 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 

telden Mfg. Co 4633 W. Van Buren, Chicago, II! 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Ins., P. R., Indianapolis, Ind 
Thomas & Skinner Steel Prod. Co.. 1128 E. 23, In 
dianapolis, Ind. 


METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 
“*Callifiex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘*Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“Wilco.”’ 

METALS, Colored. See Metals, Prefinished. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., Peru, Il! 

Metal.’’ 
Thomas Steel Co., Warren, O 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., 
(21), Pa “‘Gibsiloy.”’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Macallen Co 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. X “‘Micanite.’’ 

New I land Mica Co., Inc., Waltham, Mass. ‘‘Y-26,"’ 


Nickeloid Tint 


Pittsburgh 








Y-27 
Richardson Co., Melrose Park (Chicago), II! 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes. 
Callite Tungsten Corp., 547-39th, Union City, N. J 
Fansteel Metallurgical Corp., North Chicago, II] 
Mallory & Co., P. R., Inc., Indianapolis, Ind. 
Westinghouse Elec. & Mfg. Co., East Pittsbursi Ta 
Wilson Ce H. A 165 Chestnut, Newark, N. . 


MOTOR-GENERATORS. See Motors 


~— STARTERS. See Controllers, Mo- 
or. 


MOTORS 

Alliance Mfg. Co., Dept. H, Alliance, O 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, III. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill 

Century Electric Co., 1806 Pine, St. Louis, Mo 

Delco Appliance Division, General Motors Sales Cory 
Rochester, N. Y. 

Dumore Company, 102E, Racine, Wis 

Eicor, Inc., 1062 W. Adams, Chicago, Ill. 

Electric Specialty Co., 213 South, Stamford, Conr 

Fairbanks, Morse & Co., Dept. F26, 600 So. Michigar 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elydia, O 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, I) 

Kato Engineering Co., 61 Elm, Mankato, Minn 

Kingston-Conley Electric Co., 86 Brook Ave., Nort! 
Plainfield, N. J. 

Leland Elec. Co., Dayton, O. 

Lima Electric Motor Co., Lima, Ohio. 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, © 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, Ill 

Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd., Cleve 
land, O. 

Signal Elec. Co., Menominee, Mich 

Smith Mfg. Co., F. A., 101 Davis, Rochester, N. Y 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

— Elec. Corp., 6400 Plymouth Ave., St. Louis 
Mo. 

Wesche Elec. Co., B. A., 1628 Vine, Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


MOUNTINGS, (Bonded) Rubber 
Lord Mfg. Co., Erie, Pa. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. ¥ 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
— & Brass, Inc., 230 Park Ave., New York 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 
Palnut Co., Inc., 65 Condier, Irvington, N. J. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, I)! 
Parker-Kalon Corp., 198 Varick, New York, N. Y 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 
OILERS. See Cups, Oil & Grease. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PAINT. See Finishes. 
PANELBOARDS 


Adam Elec. Co., Frank, St. Louis, Mo. 


PANELS, Metal. 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave, 
Chicago, Ill 


PAPER, Asbestos 
Burnside Co., The, East Hartford, Conn 


PAPER, Gummed 
Paper Manufacturers Co., Philadelphia, Pa 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
*Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

The Burnside Co., East Hartford, Conn 

Cottrell Paper Co., Inc., Dept. M, Fall Biver, Mass 

Sndurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept 21, 196 Varick, New York 
= “‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, De! 
“‘Campbellite,”’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. “‘Electrite,’’ ‘‘Dens 
ite.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

PEGS, Armature 

Insulation Manufacturers Corp 565 W. Washington 


Blvd., Chicago, Tl. ; 
Mica Insulator Co., Dept 21, 196 Varick, New York, 
: YY 


Neutrelec.’’ 


National Vulcanized Fibre Co 


PENCILS . 
Eagle Pencil Co., 703 E. 13, New York, N. Y. 


PHENOL FIBRE. See Plastics 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn 

Bunting Brass & Bronze Oo., Toledo, O 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2212 Washington Ave, 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New 
York, N. Y. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 


PHOTO-COPYING, Paper and Machines 


Hunter Electro-Copyist, Inc., 430 S. Warren, Syracuse, 
ee. . 


Wilmington, Del 


ELECTRICAL MANUFACTURING 
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T’s Automatic Electric’s Class A “telephone 
I type” relay. Designed and made by the orig- 
inators of the dial telephone system and used as 
standard in that service for a generation, it has 
proved its mettle under the toughest kind of 
punishment. And because the Class A relay has 
proved so dependable and durable in that service, 


230 Park Avenue. New York.N.Y 35 E. Wacker Drive. Chicago. Hl 





, ; o. it is now providing these advantages in hundreds 
Without Oies Sf N wes of industrial products important to the war program. 


METAL DUPLICATING rolACRo’ 


Users of Di-Acro Precision Machines—Shears, 


Brakes, Benders—are constantly showing us new 

time-saving, cost-cutting applications, in experi- 
mental work, for making small quantities of 

parts,—or even production runs. They often save 
expense and delay of making dies, or parts of 
progressive die sets. They do many things dies 
annot do. 


.ve 





Photo (courtesy Minneapolis-Honeywell) shows 
Di-Acro Shear No. |, which squares up stampings, 
pard uts strips, makes slits or notches. All work 
accurate to .001”. 


less variety of contact and coil combinations— 
for d-c or a-c operation, slow acting or quick 
acting, and with almost any desired contact load 


| 
The Class A relay can be supplied in a limit- | 
i 


capacity. It is only one of the scores of electrical 
control devices offered by Automatic Electric— 


devices whose durability and dependability are | 



































































os Write for Catalog recognized wherever they are used. 
O’NEIL-IRWIN MFG. CO. | 
; 309-8th Ave. S. Minneapolis, Minn. 
2 apolis, Minn SEND FOR 
ngtor 
Tork now 
De emcee d 
pens If your organization is engaged in 
Ps war production, you will want to 
SPEEDCR AFT have a copy of our new Catalog 
se 4071-C. It is a veritable storehouse 
_— WIRE STRIPPER of useful technical data on elec- 
With d trical control applications. Write 
ith rugged construction, Y 
precision adjustments and far sete cay satay. 
— ' = —— 
peedcrafts have een 
Seater dndeof en | | AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
Ave over a period of 15 con- 1033 W. Van Buren Street, Chicago, Ill. 
New secutive years. as 
| 
i Write for ein wire samples— | | | if 0 y | T | { 7 if i t ti hi 3} fi fi 
racuse THE WIRE STRIPPER CO., 1722, Esther Ave. | | 





RELAY MAKERS SINCE 1898 


JULY 1942 


PHOTOELECTRIC CELLS AND TUBES 
bradley Labs In 82 Meadow New Haven, Conn 
Continental Electric Co., 903 Merchandise Mart., Chi 
cago, Ill 


Corp., Dept. EM51. Shelton, Conr. 

G-M Laboratories, Inc 4310 N. Knox Ave., Chicago, Il. 
Co., Schenectady, N. Y 

General Control Co., Cambridge, Mass 

United Cinephone Corp., Torrington, Conn. 


PILLOW BLOCKS. See Blocks, Pillow. 
PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears and Pinions. 
PINS, Cotter 





Hubbard Spring Ce M. D., 575 Central Ave., Pontiac, 
Micl 

PINS, Dowel 

Acme Industrial Co 207 N. Laflin, Chicago, III. 

Allen Mfg. Co Hartford, Conn 


PLASTICS, Extruded 


Special Shapes, Tubing, Tape, Etc 


Blum & Cx In Julius 532-540 W. 22nd, New 
York, N. ¥ 

Brand & Co., William, 276 Fourth Ave., New York, 
N. ¥ 

Extruded Plastics, Inc Norwalk, Conn 

Irvington Varnish & Insulator Co., Dept. 56, Irving 





tor N J. 
PLASTICS, Laminated or Molded 


See also Tubing, Laminated Phenolic 

Acadia Synthetic Preducts Div., Western Felt Works, 
4031-4119 Ogden Ave., Chicago, Ill 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Cyanamid Co., Plastics Div., 30 Rockefeller 
Plaza, New York, N. Y 

American Insulator Corp., New Freedom, Pa. ** Aico.”’ 
(Cold Molded 

American Molded Products Co., 1753 N. Honore, Chi 
cago, Ill 

Auburn Button Works, Inc., Auburn, N. Y 

fakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co Rockford, Ill 

Brandywine Fibre Prouucts Co., 1402 Walnut, Wilming 
ton Del 

Catalin Corp 1 Park Ave., New York, N. Y. 

Celanese Celluloid Corp., 180 Madison Ave., New 
Teak, &.. F 

Chicage Molded Products Corp 1624 N. Kolmar Ave 
Chicage lil . 

Creative Plastics Corp.. 963 Kent Ave Brooklyn, N. Y 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.’’ 


ECTROwM 


Vitreous Enameled 
RESISTORS ; 


Made for long, dependable 
service. 
More Economical to buy end 
to ue 
Comolete range of fixed 
tapped and adjustable types. 
Write for samoles; no obli- 
gation. 


LECTROHM, 


SiZ1 WEST 25TH PLACE 
CHICAGO (CICERO P.O.) ILL. 





+t + + 


t 
I 


INC. 














MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Piastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to 4 
rigid Inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


D8 


Neutral (pH7) High Dielectric 


ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of small electric 


an reactors and paper tubes 


MADE BY 


ee a 


PHILADELPHIA, PENNSYLVANIA 


Durez Plastics & Chemicals, Inc., 1166 Walck Road 
North Tonawanda, N. Y 

Extruded Plastics, Inc., Norwalk, Conn 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Plastics Dept Section E-5, 1 
Plastics Ave., Pittsfield. Mass. ‘‘“Textolite.’’ 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O 


Imperial Molded Products Co., 2921 W Harrison 
Chicago, Ill 

Industrial Molded Products Co., 2035 Charleston, Chi 
cago, Ill 

Kurz-Kasch, Inc Dayton, O 

Macallen C¢ 16 Macallen, Boston, Mass 

Mica Insulator Co Dept. 21 196 Varick, New York 
mee Lamicoid 

Midwest Molding & Mfg Co 333 North Whipple 
Chicag¢ Il 

Monsanto Chemical C« Plastics Div Springfield, Mass 

National Vulcanized Fibre Co Wilmington Del 
**Phenolite 

Northern Industria Chemical Co 11 Elkins So 


Boston Mass 
Plax Corp Hartford, Conr 
Richardson Co Melrose Park (Chicag¢ Ill “‘TInsurok 
Rogan Bros., 180 N. Wacker Drive., Chicago. Ill 
Rohm & Haas Co., 2 W. Washington Square, Phila 





delphia, Pa Plexiglas (sheets & rods Crystalite 
(molding powder 
Stokes Rubber Ce Joseph. Trenton. N. J 
Surprenant Ele Insulation Cc 84 Purchase soston 
Mass 
Syuthane Corp., Oaks, Pa 
Taylor Fibre Co Norristown, Pa 


Westinghouse Elec. & Mfg. Co East Pittsburgl Pa 
‘*Prestite 


Wilmingtor Fibre Specialty Ce Wilmingtor Del 


“Ohmoid 

PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave Cicerc 
Til 

Morganite Brush Co., In 3304 48th Ave Long 


Island City, N. Y 
Trent Co Harold E 619 N. 5tl Philadelphia, Va 
PLATES, Name 
Crowe Name Plate & Mfg. Co 1752 Waveland Ave 
Chicago, Ill 
PLATING GENERATORS 
Eicor, Ine 1062 W. Adams, Chicag¢ Tit 
Electric Specialty Ce 213 South, Stamford, Con 
General Elec. Ce Schenectady, N. Y¥ 


PLATING PROCESS, Nickel, Zinc 


General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept sridgeport, Conn 

Udylite Corp 1651 E Grand s'vd Detroit Micl 

United Chromium, Inc., 51 East 42nd St New York 
ns x 


PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, Ill. 


PLUGS, Attachment 


Arrow-Hart & Hegeman Ele Ce Industrial Control 
Div Hartford, Conn 

telden Mfg. Ce 4633 W Van Buren, Chicago, Ill 

General Elec. Co., Section Q-2124 Appliance and Mer 
handise Dept., Bridgeport, Conn 

PLUGS, Expansion 

Hubbard Spring Co., M. D., 575 Central Ave Pontiac, 
Mich 


PLUG & CORD SETS 

Alden Products C« 186 N. Main, Brockton, Mass 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

selden Mfg. Co., 4633 W. Van Buren, Chicago, III 

General Elec. C« Section Q-2124. Appliance and Mer 
chandise Dept sridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS & JACKS, Radio 

Alden Products Co., 186 N. Main, Brockton, Mass 
American Molded Products Co., 1753 N. Honore, Chi 
cago, Ill 

Guardian Elec. Mfg. Co.. 1627 W. Walnut, Chicago, III. 

Jones, Howard B 2300 Wabansia Ave., Chicago, Il 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 186 N. Main, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II! 
Jones, Howard B., 2300 Wabansia Ave., Chicago, III 


POINTS, Electrical. See Contacts, Metallic. 
PORCELAIN 


Akron Porcelain Co Akron, O 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., 937 Grant. Akron, O. ‘‘Porcelex’’ 
Illinois Electric Porcelain Co., Macomb, Il 

Imperial Porcelain Wks Inc., Trenton, N. J 

Knox Porcelain Corp., Knoxville, Tenn 





Louthan Mfg. Co., East Liverpool, O **Elemite.’’ 

Porcelain Products, Inc., Findlay, Ohio 

Square D Co., Detroit, Mich 

Star Porcelain Cc 41 Muirhead Ave., Trenton, N. J 
Nu_ Blac,’ “Thermolain,’’ ‘‘Vitrolain.’’ ‘‘Lavolain.” 


Steward Mfg. Co., D. M., Chattanooga, Tenn 
Universal Clay Products Co., 1540 E. First, Sandusky, 
oO 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 


Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Ta. 
‘Dunco 

General Electric Co., Schenectady, N. Y 

Sta-Warm Elec. Co 565 N. Chestnut, Ravenna, O 
*Triplex.”’ 

Trent Co Harold E. 619 N. 54th, Philadelphia, Pa. 

Weigand Cc Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa “‘Chromalox.’ 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison, 
Chicago, Ill 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. O.. Philadelphia, Pa 

Watson-Stillman Corp., The, Roselle, N. J 
PRESSES, Metal Stamping 

Watson-Stillman Corp., The, Roselle, N. J 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
r. 0 Philadelphia, Pa 


PUMPS, Vacuum and Pressure 

New Jersey Machine Corp., 1900 Willow Ave Hoboken, 
N. J 

Stokes Machine Co F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa 


PYROMETERS 


DeJur-Amseo Corp., Dept. EM51, Shelton, Conn 


REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

Senwood Linze Co., 1807 Locust. St. Louis, Mo 
Continental Electrical Co., 903 Merchandise Mart Chi 
eago, Ill. 

Electronic Laboratories, Inc., 122 W. New York lr 
dianapolis, Ind 

Fansteel Metallurgical Corp., North Chicago, I) 


General Elec. Co., Section A-726-12 Appliance and 
Merchandise Dept., Bridgeport, Conn 
International Telephone & Kadio Mfg. Corp 106 


Passaic Ave., East Newark, N. J 

Mallory & Co., Inc., P. R., Indianapolis, Ind 
Nothelfer Winding Laboratories, 110 Albemarle Ave 
Trenton, N. J 

United Cinephone Corp., Torrington, Conn 
Westinghouse Elec & Mfg. Co., East Pittsburgh, Pa 


REDUCERS, SPEED. See Speed Reducers 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Therm 
stats) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco.’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Elec. Co., Schenectady, N. Y 


Mercoid Corp 4217 Belmont Ave., Chicago, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 

Spencer Thermostat Co., 103 Forest, Attleboro, Mass 
(Low Voltage) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 

Ferranti Electric, Ine., 30 tockefeller Plaza, New 
roc, NN. 

General Elec. Co., Schenectady, N. Y 

H-B Elec. Co., Inc 2503 N. Broad, Philadelphia, I’a 

United Transformer Corp., 150 Varick, New York, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RELAYS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York. N. Y 


American Automatic Elec Sales Co., 1033 W Var 
Buren, Chicago, Ill Auteleo,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J Agastat’’ (Time delay) 


Arrow-Hart & Hegeman Elec. Co., Industrial Contro 
Div., Hartford, Conn. 

Barber-Colman Co., 1216 Rock, Rockford, Il! 

Clare & Co., C. P., 4719 West Sunnyside Ave., Chicago, 
Ill 

Cramer Co., Inc., R. W., Centerbrook, Conn 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll 

Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa 
*Dunco."’ 

Eagle Signal Corp., Moline, Ill. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, I} 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 11) 

H-B Elec. Co., Inec., 2503 N. Broad, Philadelphia, Pa 

Jefferson Elec. Co., Bellwood, Il 

Mercoid Corp., 4217 Belmont Ave., Chicago, I)| 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass. 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


RESISTORS, Power Circuit 
Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis... 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’ 
Clarostat Mfg. Co., Ine., 285 N. Sixth, Brooklyn, N. Y¥ 

General Elec. Co., Schenectady, N. Y 

Hardwick Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc., Little Falls. N. J 
International Resistance Co., 405 N. Broad, Philadel 
phia, Pa. 

Lectrohm, Ine., 5131 W. 25th Place, Chicago (Cicero 
Pr. ©). Bi 

Mallory & Co., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave.. 
Chicago. Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 

Rex Rheostat Co., 37 W. 20th. New York, N. Y 

Sprague Specialties Co. [Resistor Div.], North Adams. 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RESISTORS, Radio Control 


Attenuators, Fixed Resistors, Rheostats, Potentiometers 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 13(9 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
Hardwick, Hindle, Inc., Newark, N. J. 

Instrument Resistors, Inc., Little Falls. N. J 
International Resistance Co., 405 N. Broad, Philadel 
phia, Pa. 

Lectrohm, Ine., 5131 W. 25th Place, Chicago (Cicere 
P. O.), TH 

Mallory & Co., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave 
Chicago. Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, I) 

Shallcross Mfg. Co., Collingdale, Pa. 

Sprague Specialties Co. [Resistor Div.], North Adams 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


RHEOSTATS. Motor Control 
Allen-Bradley Co., 1309 S. First. Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
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“Tested and found to comply as 
an ‘or equal’ to engraving now 
called for in specifications . . ."’ 


* Above excerptfromthe U.S. Signal Corps 
Approval offers convincing evidence that 
Rogan ‘‘deep relief’ branding on phenolic 
or other plastic parts achieves results equal 
to engraved markings. Of greater import- 
ance, Branding by Rogan permits the use of 
simple, fewer cavity, less costly molds. 


Branding on Plastics Will 
Speed Your War Production! 


Fewer molds are required where 
parts are interchangeable, save for 
different markings for specific uses. 
Eliminates costly new molds and 
time-consuming mold-making opera- 
tions. Permits use of blank stock 
parts. 

See accompanying _ illustrations 
showing ‘‘deep-relief’’ markings 
i branded on curved surfaces and hard- 
Heat Control Unit to-get-at places. Try this faster, big 
Branded by Rogan money-saving process now. 


Get New Fully Descriptive Circular. 
No Obligation. Write 





2001 S. MICHIGAN AVE. 





APPROVED 1y u.s. sicnat cores 
BRANDING by ROGAN on PLASTICS! 








Plastic Shut-OF 
Branded by Roger 


Calculating Device Part 


Branded by Rogan 


CHICAGO, ILLINOIS 


EASTERN PLANT: 154 Lawrence St., Brooklyn, N. Y. 


MODERN CERAMIC AND PLASTIC 
MOLDING PLANTS CHOOSE 


KUX TABLET PRESSES 





Massive one piece cast 
steel main frames. 


Twenty sizes available in 
both single punch and 
rotary models. 





Tablet sizes up to 4” dia. 
Die fills up to 6”. Press- 
ures up to 150 tons de- 
pending on the model you 
select. 


Simplified punch, die end 
core pin mounting for 
quicker setups. 


Adjustments for fill and 
pressure are easily and ac- 
curately made. 





Single Punch-Toggle Type 


COMPLETE SIZE RANGE IN BOTH 
SINGLE PUNCH AND ROTARY MODELS 


Write Dept. E for Catalogue or to arrange for demonstration. 


KUX MACHINE COMPANY 


3930-44 W. HARRISON, ST. 


JULY 1942 


CHICAGO, ILL. 








A Better 


POWER 
‘wren 





% Clarostat power rheostats are now avail- 
able in the 50-watt as well as the already 


widely used 25-watt size. Standard equip- 
Production has 
been stepped up to take care of the largest 


ment in fighting planes. 


demands. So if you want better power 
rheostats—one or a thousand—just specify 
Clarostat. 


* Data on request. 


* 


Wire winding on insu 
lated metal core. Im 
bedded in cold-set in 
organic cement No 
corrosion of wires. No 
weakening during pr« 
duction. 
* 


Tripod-type rotor with 
helical spring. Smooth 
easy, non-binding rota 
tion, always. 


* 


Graphited copper con 
tact shoe rides third 
rail and winding, with 
positive, velvety con 
tact. 

* 


Heavy brass third-rail 
contact shoe also serves 
as bearing rail for 
tripod rotor. 


* 


Heat-resistant cerami 
body forming continu 
ous heat - conducting 
bond through inorgani 
cement with wire wind 
ing. 25- and 50-watt 
ratings. 


285-287 NORTH SIXTH STREET 
talaga aon ia YORK, U.S.A. 


ST ces 






WITH AWARTO WIN Holly 
SPRINGS RODE DELUXE . 


The day a half ton of special steel rode 
into Detroit on the deluxe Wolverine 
witnessed one of the war’s achieve- 
ments. To Holly engineers had been 
given the task of finding an American 
source to replace a crucial European 
product no longer obtainable . . . the 
only steel ever to meet the uncompro- 
mising specification of a famous engine 
manufacturer. Holly resourcefulness 
accomplished the impossible. 


Not all situations are as urgent but 
when ‘time is the essence’ you can 
depend on Holly to come throvgh. 


AMERICAN SPRING 
0F HOLLY inc. wows, micnican 


JCIPAL CITIES @ 
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SLATE CO. 


Quarriers of 


y for Electrical 


Quarries: 
Monson, Maine 


Superios Ww 
orkman- 
ship in brass or steel, 
en specifications 
timate. No 
ation. 


Lindan& Co. Ine. 


72-80 BAKER 
ST. 
PROVIDENCE, R. | 


SCREWS fo 


You can depend oF us for 


QUALITY: EFFICIENCY-SERVICE 


PEN WN 


e ¥ 


ee de! ee 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinols 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 





Screw Machine 


PRODU CTS 
AND 
Metal Specialties 


PORTLAND-MONSON 


Monson Slate 


mi Purposes, Natural 
SO @ Black, Oil Finish 














SAMUEL J.SHIMERe SONS 


rN 





43 Years Old 


7 





General Elec Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., Newark, N. 

International Resistance Co., 405 N. Broad, Philadel 
phia, Pa 

National Elec. Controller Co., 5309 Ravenswood Ave., 


Chicago, Ill 


Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“Vitrohm 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

RINGS, Contact. See Contacts, Metallic. 

RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS, Plain 

Central Screw Co 3519 Shields Ave Chicago, Ill 

Progressive Mfg. Co., Torrington, Conn 

Republic Steel Corp., Cleveland, @ 

RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 9609 W. Jackson Blvd 
Bellwood, Ill 

RUST AND SCALE REMOVERS. See 


Compounds, Cleaning & 
SAWS, Circular 


Paint Stripping 


Eynon-Dakin Co., 6432 Cass Ave Detroit, Mic 

SCREWS, Recessed Head 

American Screw Co., Providence, R. I 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Chandler Products Co., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass 
Corbin Screw Corp., New Britain, Conn 
International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 

New England Screw Co., Keene, N. H 

Parker Co., Charles, The, Meriden, Conn 
Parker-Kalon Corp., 198 Varick, New York, N. Y¥ 
Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Mfg. Co., Chicago, Ill 

Russell, Burdsall & Ward Bolt & Nut Co., Port 
Chester, N E 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof, Inc 2501 N. Keeler Ave., Chicago, Ill 
Southington Hardware Mfg. Co., The, Southington, Conn 


Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


Whitney Screw Corp., Nashua, N. H 
SCREWS, Self-Tapping 


American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Continental Screw Co., New Bedford, Mass 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y¥ 
Republic Steel Corp., Cleveland, O 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 
Standard Pressed Stee. Co., Box 594, Jenkintown, Pa 
SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Il) 
Parker-Kalon Corp., 198 Var‘ck, New York, N. Y 
Progressive Mfg. Co., Torrington, Conn 


SCREWS, Hollow & Socket Head 


Allen Mfg. Co., Hartford, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Lock Washer 


American Screw Co., Providence, R. I 


Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Il] 
Chandler Products Co., Cleveland, Ohio 

Continental Serew Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn. 
International Sctew Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio 


National Screw & Mfg. Co., Cleveland, Ohio 


Parker-Kalon Corp., 198 Varick St., New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill 

Russell, Burdsall & Ward Bolt & Nut Co., Port Ches 
ter, N x 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof, Inc 2501 N. Keeler Ave., Chicago, Ill 
Sems”’ 

SCREWS, Machine. See Bolts, Nuts & 


Screws. 
SCREWDRIVING MACHINES. 
chines, Screwdriving. 
SCREW MACHINE PRODUCTS, Fibre. See 
Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, Gulf Bidg., Pittsburgh, Pa 


See Ma- 


Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker, Providence, R. 1 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Wood 

American Screw Co., Providence, R. I 
Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago 
Chandler Products Co., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass 


Til. 


Corbin Screw Corp., New Britain, Conn 
International Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, 0. 

National Screw & Mfg. Co., Cleveland, O 

New England Screw Co., Keene, N. H 

Parker Co., Charles, Meriden, Conn. p 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Pawtucket Screw Co., Pawtucket, R 


Pheoll Manufacturing Company, Chicago, Ill : 

Russell, Burdsal & Ward Bolt & Nut Co., Port Ches- 
ie 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il. 

Southington Hardware Mfg. Co., Southington, Conn 

Whitney Screw Corp., Nashua, N. H 

SEALS, Oil 

American Felt Co., Inc., Glenville, ‘Conn 

Garlock Packing Co., Palmyra, N. . “*Klozure.”’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
In 

Victor Mfg. & Gasket Co, P. O. Box 1333, 5750 
Roosevelt Rd Chicago, Til 








SEATERS, Commutator Brush 


Ideal Commutator Dresser Co., 1408 Park Ave., Syca 
more, Ill. 

SHADES, Mica 

— Insulator Co., Dept. 21, 196 Varick, New York, 


New England Mica Co., Waltham, Mass 


SHEETS, Brass, Bronze, Copper. See Brass, 
Bronze and Copper. Also Copper Thin- 
Sheet. 


SHEETS, Electrical 
(For Sheet Steel, See 
American Rolling Mill 
Ohio. 

Carnegie-Illinois Steel Corp., Pittsburgh, 
States Steel Corp., Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa 

Granite City Steel Co., Granite City, Il 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky. 

Republic Steel Cleveland, O 
Ryerson & Son, Jos. T., Chicago, 

SHEETS, Iron Enameling 
American Rolling Mill Co., 920 Curtis, 
“‘Armco.’’ 
Carnegie-Illinois 


Steel.) 
Curtis, 


Sheets, 
Co., 920 Middletown, 


Pa (United 


Corp., 


Inc., Til 


Middletown, O 


Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel 
Newport, Ky. 
Republic Steel Corp., 
Ryerson & Son, Inc., 


SHEETS, Nickel. 
SHEETS, Steel 


American Nickeloid Co., 
American Rolling Mill Co., 920 Curtis, Middletown, O 
“*Armco.”* 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Follansbee Steel Corp., Pittsburgh, Pa. 
Granite City Steel Co., Granite City, 


Co 
Cleveland, O 
Jos. T., Chicago, 


See Nickel. 


lil 


Peru, Ill (Pre-finished. 


Il 


Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 
SHELLS, Screw Socket 
a: “mete Co., 17 Virginia Ave., Providence, 
SHIPPING BAGS 
Ames Bag Co., 1991 E. 66th., Cleveland, O 
SILVER 
Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 


Handy & Harman, 82 Fulton, New York, N. Y 


General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R., ances Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, J. ‘Wilco 

SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, Yar- 
nished. 

SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 

SLOTTING MACHINES ane? TOOLS 
General Elec. Co., Schenectady, 3 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 

SOCKETS, Lamp 

Alden Products Co., 186 N. Main, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-2124. Appliance and Mer 


chandise Dept., Bridgeport, Conn 


SOCKETS, Radio Tube 
— Mfg. Co., Inc., James, 
ass. 


SOCKETS & SWITCHES, FLUORESCENT 


150 Exchange, Malden, 


(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, etc. See also 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, Brockton, Mass 
*‘Rotolok’’ (Sockets.) 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. (Sockets.) 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 


(Resistor Units.) 
Doyle, Inc., James W., 311 N. Desplaines, Chicago, Ill 
General Electric Co., ‘Schenectady, N. Y. (Sockets.) 
International Resistance Co., 405 N. Broad, Philadelphia. 


Pa. (Resistor Units.) 
Westinghouse Elec. & Mfg. Co., 
(Sockets & Starter Switches.) 


SOLDER, Self-fluxing 


East Pittsburgh, Pa 


Garden City Laboratory, 2744 W. 37th Place, Chicago. 
Tl 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill 

Ruby Chemical Co., 60 McDowell, Columbus, O 

SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J 

General Plate Co., Div., Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil 


Fos.’’ ‘‘Easy-Flo.”’ 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 
Wilson Co, H. A., 105 Chestnut, Newark, N. J 
**Wileo.’’ 


SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa 
General Elec. Co., Section Q-2124. Appliance and Mer 


chandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 
MeGill Mfg. Co., Valparaiso, Ind., ‘“‘Star,’’ ‘‘Cregcent.’ 


Ruby Chemical Co., 60 McDowell, Columbus, 0. w 
SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 

American Automatie Electric 
Buren, Chicago, Tl. 


Milwaukee, Wis. 
Co., 1033 W. Van 


1309 8S. First, 
Sales 


ELECTRICAL MANUFACTURING 
















Having trouble 
locating those new 
sources of supply ‘ 


Perhaps we can help. 4 








If you are trying to track down the 
supply source for some “‘alternate”’ 
metal, material, part, equipment or 















finish that is needed in the fabrication DeJur Instruments now in serv- 
ice, testify to the care and accu- 
racy with which they are made. 
The best of New England crafts- 
manship is exemplified by the 
engineering, design, assembly 
and inspection inherent in each 


DeJur product. 





of your wartime products, the first 
place to look is in the “Guide’to Buy- 
ing’ section of your ELECTRICAL 


MANUFACTURING. 


































You'll find that more than 7.000 


de tg F “ Write, wire or phone Dept. EM-7 today. 
product listings published in the 


New catalog 1-61 now available. 


DeJunfiusco Grroration 


ee 
SHELTON, CONNECTICUT 


“ESCO” AT WARS | 


Our entire output of motors, generators 
motor-generators and converters now 


“Guide to Buying” hold the answer 





to most of your supply source prob- 






lems. That’s because the products of 
all ELECTRICAL MANUFACTUR- 


ING advertisers are included in this 


4 


















reference feature which is constantly 


being revised and expanded. 



























































rol iz . 
s Occasionally, however, you may goes into the war effort. 
be seeking the supply source for some During the war, therefore, orders without 
-, ; priorities must be delayed. 
new material, part, etc., that does not . 
IT it sinenaiia Yee ik elaine As soon as peace comes Esco will be able 
180 yet appear in the classilied listings. to give you better service than ever. 
ss 
rol In such instances, we will appre- 
: sae ne IC SPECIALTY CO 
nl ciate hearing from you. Your inquiry, ELECTR s : 
i. whether by phone, post or wire, will 213 SOUTH STREET, STAMFORD, CONN. 
Pa . 
receive the prompt and courteous | 
20. attention of our Reader Service De- | 7 SIMPLE...in design 
partment. SOUND...in construction 
si ie Side formed. Wire size stamped 
Avail yourself of this assistance SINGLE HOLE on barrel of each lug. Smooth 
rD., , 3 SOLDERING ongues . . . straight barrel ends. 
sil whenever you are “on the spot. et ee ee ee 
WO« ‘+ LUGS conductivity seamless copper 
i We'll “do our darndest” to help you! 
Mer x aN ‘ Y T 
ui. ELECTRICAL MANUFACTURING 
ynit."” 
ais 1250 Sixth Avenue New York, N. Y. 
ing. 
lies. 
ILSCO COPPER TUBE & PRODUCTS, INC. 
£7 CINCINNATI, OHIO 


JULY 1942 





Davis & Co Im 
Ill. 


General 


Elec. Co., 


Guardian Elec. Mfg. Co., 
Jefferson Elec ©o.. 
Nothelfer Winding 


Trenton, N. J 


Roebling’s Sons Co., John 


Dean W., 547 W 


Fulton, Chicago, 


Schenectady, N. Y 
1627 W 

Bellwood, Ill 
Laboratories, 110 


Walnut, Chicago, I!1 
Albemarle Ave., 


A. Trenton, N. J. 


SPEED REDUCERS 


Bodine Electric Co., 22 
Cullman Wheel Co 1352 
Janette Mfg. Co., 


SPRINGS 
Accurate Spring Mfg. Co., 
American Spring & Mfg 
American Steel & Wire ¢ 
land, O (United 
Barnes Co.. Wallace, Div 
Bristol, Conn 
Cuyahoga Spring Co 
Gibson Co., 


1032 


1800 Clybourn Ave., 
Hubbard Spring Co., M 
tiac, Mich 
Hunter Pressed Steel Co., 


Instrument 
Muehlhausen 
port, Ind 


Spring 


556-558 


Corp., 
Xo., Rockefeller Bldg., 
States 


322 Berea Rd., 
Wm. D., Div., 


Specialties Co., 
Corp., 


56 W. Ohio, Chicago, Ill 
E Altgeld, Chicago, III 
W. Monroe, Chicago, Ill 


3817 W. Lake, 
Holly, 


Chicago, Nl 
Mich 

Cleve 
Steel Subsidiary.) 

of Associated Spring Corp., 


Cleveland, Ohio. 
of Associated Spring Corp., 


Chicago, Ill 


D., 575 Central Ave., Pon 
Lansdale, Pa 

Inc., Little Falls, N. J 
960 Michigan Ave., Logans 


FOR ELECTRIC COILS 
Greater Winding Area. Solve space and 


Better insulation. E 


Saitou 


minates s 


OT teat Lae tdl- al eco ae colt) 
Send for sample 


ROUND 
Teme] 
SQUARE 
g rou 
RECTANGULAR 








Mawsfacturer of 


DIELECTRIC PAPER TUBES SPIRALLY WRAPPED 
ROUND, SQUARE, RECTANGULAR 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST 


CHICAGO, ILL. 












A 
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a er 








NORTH EAST, 


Ce ed 


THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 


* 

MAKES SOLDER | 
FLOW QUICK || 
AND FAST || 
Approved by 


Underwriters’ 
Laboratories | 


Manufactured by 


BURNLEY BATTERY & MFG. CO. | 


PENNSYLVANIA 


SPIRAL 


WRAPPED 


SQUARE * ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 


801 GLASGOW AVE. 


» NeWeL CUS 


’ FORT WAYNE, IND. 





TOM MADE 


HC a thats 










. 


bial a 


20 years of special coil and 
basivener manufacturing for 
industry, laboratory, research 
and instrument makers. 

Single units or in quantities 
Units 1 watt to 30 KVA 
Prompt shipments 
Engineering service 


Write for 
bulletins 
NOTHELFER 
WINDING LABS. 


Trenton, Nd 


NWL. 


110 Albemarle Ave 













Peck Spring Co 12 
Raymond Mfg. Co., 
Corry, Pa 


SPROCKETS, Roller Chain 


Grove 
Div. of 


Ave., Plainville, 
Associated 


Conn 
Spring Corp., 


Cullman Wheel Co 1352-E Altgeld, Chicago, Ill 

STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dante Elec. Mfg. Co Bantam, Conn 

— Rogers Mfg. Co., 2830 S. 13th Ave., Minneapolis, 
Minn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il 

Hubbard Spring Co., M. D., 575 Central Ave., Pon 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine, Cincinnati. 0 
aes pee Prods. Mfg. Co., 66 Broadway, Brooklyn, 


N 


Linden & Co., Inc., 72-80 Baker, Providence. R. 1. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence 
R. I 
Raymond Mfg. Co., Div. of Associated Spring Corp., 


Corry, Pa 


Republic Steel Corp., Cleveland. Ohio 


Revere Copper & Brass, Inc. (Rome Mfg. Div.)., 230 
Park Ave., New York, N. Y¥ 
Shakeproof. Inc... 2501 N. Keeler Ave., Chicago, Ill 


Sherman Mfg. Co., H. B.. Battle Creek, Mich. 


Thomas & Skinner Steel Prod. Co., 1128 E. 23, In 
dianapolis, Ind 

STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 


ton, Del 
Formica Insulation Co., 


4638 Spring Grove 
cinnati, O 


Ave., Cin- 


General Electric Co., Plastics Dept., Section E-5, 1 
Plastics Ave., Pittsfield, Mass 

Richardson Co., Melrose Park (Chicago), Ill. 
Synthane Corp., Oaks, Pa 


Taylor Fibre Co., Norristown, Pa 


STARTERS, Motor. 


See Controllers, Mo- 

tor. 

STEEL BARS & SHAPES 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Follansbee Steel Corp.. Pittsburgh, Pa 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky 

Republic Steel Corp., Cleveland. O 

Ryerson & Son, Inc., Jos T., Chicago, Il. 

STEEL SHAFTING, Screw Stock 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 


Ryerson & Son, Inc., Jos. T., 


STEEL SHEETS. 


Chicago, Ill 
See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 

STEEL, Stainless 

American Rolling Mill Co., 920 Curtis, Middletown 
oO “‘Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Cold Metal Products Co., Youngstown, Ohio 
Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


STEEL, Strip 
American Nickeloid Co., 


Peru, Ill 
American 


(Pre-finished. ) 


Rolling Mill Co., 920 Curtis, Middletown, 
Oo “‘Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 

Bristol, Conn. (Cold Rolled Spring.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 


Cold Metal Products Co., Youngstown, O 
Granite City Steel Co., Granite City, III. 
Republic Steel Corp., Cleveland, O. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Ryerson & Son, Inc., Jos. T., Chicago, Il 


(Cold Rolled. ) 


Thomas Steel Co., Warren, O (Electro Zinc, Copper 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) **Thomastrip.’’ 

STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren. Chicago, Tl 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 


STRIPPERS, Wire 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Pyramid Products Co., 2224 S. State, Chicago, II] 
*‘Colonial,”’ “‘E Z.’’ 

Wire Stripper Co., 1729 Eastham Ave., E. Cleveland, O 

STROBOSCOPES 


General Elec. Co., Schenectady, N. Y. 
SWITCHES, Fixtures & Fan 
Arrow-Hart & Hegeman Elec. Co., 


Industrial 
Div. Hartford, Conn 


Control 


General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn 
McGill Mfg. Co., Valparaiso, Ind ‘*Levolier.”’ 


SWITCHES, Heater 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 


SWITCHES, Level and Float 


Allen-Bradley Co., 1309 S. First, Milwaukee. Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Schenectady, N. Y. 

Mercoid Corp., 4217 Belmont Ave., Chicago, III 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Limit 


Acro Elec. Co., Dept. L, 3166 Fulton Rd., Cleveland, 
Ohio 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y. 


“B-C.”* 


Arrow-Hart & Hegeman 
Div., Hartford, Conn. 
Barber-Coleman Co., Rockford, Ill 


Elec. Co., Industrial Control 


General Control Co., Cambridge, Mass 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, III 
Micro Switch Corp., Freeport. II! 

Mu-Switch Corp., 38 Pequit, Canton, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon. N. Y 


Westinghouse Elec. & Mfg. Co., 


SWITCHES, Mercury 


East Pittsburgh, Ta 


General Elec. Co., Nela Specialty Div., Lamp Dept., 
410 Eighth, Hoboken, N. J. ,‘‘Kon-Nec-Tors.”’ 

Jefferson Elec. Co., Bellwood, Il (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S.. Minneapolis, Minn 

Powrex Switch Co., 36 Pleasant, Watertown, Mas 

SWITCHES, Radio 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

General Control Co., Cambridge, Mass 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il 


SWITCHES, Remote Control 


Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co., 1309 S. First. Milwaukee. Wis 


Allied Control Co., Inc., 227 Fulton, New York, N. ¥ 
“HC.” 

American Automatic Elec. Sales Co., 1033 W Van 
Buren. Chicago, Ill 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Clare & Co., C. P., 4719 West Sunnyside Ave., Chi 


cago, Til 
Dunn, Inc., 
““Dunco.”’ 
General Control Co., 
General Elec. Co., Schenectady, N. Y 
Micro Switch Corp., Freeport. Ill 
Mu-Switch Corp., 38 Pequit, Canton, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
Westinghouse Elec. & Mfg. Co., East Tittsburgh, Pa 


SWITCHES, Safety 


Adam Elec. Co., Frank, St. Louis, Mo 
SWITCHES, Snap, Heavy Duty 


For Electric Range and Small Motor Control 

Acro Electric Co., Dept. L, 3166 Fulton Rd.. Cleveland 
Ohio 

Allied Control Co., Inc., 227 Fulton, 


Struthers, 1321 


Cherry, Philadelphia, [a 


Cambridge, Mass. 


New York, N. ¥ 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford. Conn 

Chase-Shawmut Co., The, Newburyport, Mass 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Micro Switch Corp., Freeport, I! 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 


S.. Minneapolis, Minn. 
Mu-Switch Corp., 38 Pequit, Canton, 


SWITCHES, Stepup 


Guardian Elec. Mfg. Co., 1627 W 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass 


SWITCHES, Time. See Timing 
SWITCHES, Vacuum 


Mass 


Walnut, Chicago, I] 


Devices 


General Electric Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il 

TACHOMETERS 

Biddle Co., James G., 1211-13 Arch. Philadelphia, Pa 
Durant Mfg. Co., 1962 North Buffum, Milwaukee 
Wis. **Productimeters.’”’ 

Veeder-Root, Inc., Hartford, Conn 


Weston Electl. Instrument Co., 582 
Newark, N. J 


TAGS. Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-399 


TANTALUM 

Fansteel Metallurgical 

TAPE, Braided 

Anaconda Wire & Cable Co., 25 
Bes: ee 

TAPES, Cotton, 

General Elec. Co., Section Q-2124 Appliance and 


chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. 


Frelinghuysen Ave., 


Newport, Ky 


Corp., North Chicago, Il 


Broadway, New York 


Linen, Silk 
Mer 


Washington 


Blvd., Chicago. Ill 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
ae he 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ta 


TAPE, Adhesive, 
Minnesota 

*“*Scotch.’’ 
Paper Manufacturing Co., Philadelphia, Pa 


TAPE, Extruded Plastics. See 
Extruded. 


TAPE, Mica 

General Elec. Co., Section M-112A 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago. Ill. 

Mica Insulator Co., 
m. Ee 

TAPE, Rubber and Friction 

General Elec. Co., Section M-112A. 
chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W 
Blvd., Chicago, II. 

Mica Insulator Co., Dept. 21, 196 
Ms ee 

Westinghouse Elec. & Mfg. Co., East 


TAPE, Varnished Fabric 
Acme Wire Co.. New Ilaven, Conn 
Brand & Co., Wm., 276 Fourth Ave., 
“*Turbo.”’ 
Endurette Corp. 


Fibre & Paper 


Mining & Mfg. Co., St. Paul, Minnesota 


“‘Neutrelec’’ 


Plastics, 


Appliance and Mer 
Washington 
Dept. 21, 196 Varick, New York 
Appliance and Mer 
Washington 
Varick, 


New York 


Pittsburgh, Ta 
New York, N. Y 


of America, Cliffwood, N. J 


General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Fast Pittsburgh, [Pa 


TERMINAL BLOCKS. 
minal. 


See Blocks, Ter- 


ELECTRICAL 


MANUFACTURING 











WANTED! ” cite : 


TO MANUFACTURE AND SELL 





ee |: 


DAL ia 


TIME, always valuable, is now more 
precious than ever. Save time by stay- 
ing at the McAlpin. Its ideal midtown 
location is right where it’s most con- 


venient for business or pleasure. TRC ee Lee CCDS Lila hime 


Rooms with private bath 
Single from $3.30 
Double from $4.95 
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TRANSFORMERS * STEP-DOWN TRANSFORMERS * VOLTAGE 
@ 1 BLOCK FROM PENN STATION 
e 5 MINUTES TO TIMES SQUARE REGULATING TRANSFORMERS * INSULATION BREAKDOWN 


e B.& 0. Motor Coaches stop at our door 





S01 eM aS CU alas 


The Acme Electric & Mfg. Co.,35 Water St., Cuba, N.Y. 


Teh 


J 
BROADWAY at 34th STREET, NEW YORK <{ MES . ! 
Under KNOTT Management JOHN J. WOELFLE. Manager CATLE_=:' vi Te 
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ON ROYALTY BASIS 


Internationally known company recognized for qual- 
ity products is interested in adding perfected metal 
products with merit to present line. Modern com- 
pletely equipped factory with large, medium and 
small machine tools operated in a progressive manner 
available, together with established sales contacts. 
Post-war items with potentialities of definite interest. 

















—that is intricate 


Write Box JP-750, c/o Electrical Manufacturing, 
1250 Sixth Ave., New York, N. Y. —or where close toler- 


ances MUST be held 


—or where threading 
is involved 








@ This piece of phenolic mate- 
rial required the molding of 33 —or where selection of 


holes with a plus or minus material is a factor 
tolerance of .001"' in position- 


ing. Depth 11" with t 

diameters = each hole of “080 oo6 try IM PERIAL 
.075". ti ld- 

font seduned Gee G00k 2 ie MOLDED 

tion of what it would have 

been if these holes had been 


drilled. Q o 2 
OUR STOCK MOLDS of knobs, pulls and guy OG 
axe . 






handles can save you time and money. 





Ask for Bulletin K-100 


IMPERIAL MOLDED PRODUCTS CORP. e 
2921 West Harrison St., Chicago, Illinois Ee 


Nt ee ee oat 


BAKELITE @ PLASKON @ DUREZ @ MAKALOT @ TENITE @ BEETLE @ LUCITE 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 




















OPV B AAA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
0 0A) ee 


JULY 1942 


SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
hetti) Tubing, Inside 
oated Saturated 
Sleeving and Fiberglas 
Tubing. 
BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 


MERCURY SWITCHES 


Q 4 VARNISH CAMBRIC TUBING, 














IDENTIFICA- 
TION TAGS OF 
EVERY DESCRIPTION 
For identifying Wires, Cables. 
Parts, Assemblies, ete. Embossed or 
Stamped Markings, as desired. Consecu- 
tively numbered tags a specialty. Blank tags 
for customers who prefer to do their own marking. 
Write for Free Samples and Prices. 


NATIONAL RAND & TAG CO, 


DEPT. 9-399 NEWPORT, KENTUCKY 

































Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 





EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





TERMINALS, Plain and Locking 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 
Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, III 


TERMINALS & CONNECTORS 

Aircraft-Marine Prod., Inc., 286 North Broad, Elizabeth, 
N. J. 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Ilseo Copper Tube & Products, Inc., Station ss 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine, Cincinnati, O 
Littelfuse, Inc 4753 Ravenswood Ave., Chicago, Ill 
(For Fuses.) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
2. 

Rajah Co., Bloomfield, N. J 

Sherman Mfg. Co H. R., Battle Creek, Mich 

Thompson-Bremer & Co 1638 W. Hubbard, Chicago 
Ill 


TESTERS, Coil. See also Instruments. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N 

THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div. Hartford, Conn 

Barber-Colman Co., Rockford, Ill 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, [Pa 
**Dunco.”’ 

General Electric Co., Schenectady, N. Y 

H.-B. Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. Pyro 
therm.’’ ‘‘Sensathern.’’ ‘’Vasaflame.’’ 

Micro Switch Corp Freeport, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn 

Spencer Thermostat Co., 103 Forest, Attleboro, Mass 
Klixen.”’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Da 


TIMING DEVICES 

Allen-Bradley C« 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Barber-Colman Co Rockford, Ill 


Cramer Co., Inc., R. W Centerbrook, Conn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Ta 
**Dunco.’”’ 

Eagle Signal Corp Moline, Ill. ‘‘Microflex,’’ ‘Poly 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Hansen Mfg. Co., Princeton, Ind. 

United Cinephone Corp., Torrington, Conn. 

Thompson Clock Co., H. C., Bristol, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TOOLS, Power 
Stanley Tools, Div. of the Stanley Works, New Britain, 
Conn. 


TOOLS AND JIGS 
Acme Industrial Co., 207 N. Laflin, Chicago, II. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Klec. Co., 93 Main, Winsted, Conn. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll. 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, III. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y¥ 

General Control Co., Cambridge, Mass. 

General Elec.* Co., Fort Wayne, Ind 

Jefferson Elec. Co., Bellwood, Ti. 

Newark Transformer Co., 17 Frelinghuysen Ave., Newark, 
N. J. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Sola Electric C« 2525 Clybourn Ave., Chicago, Ill 

Standard Transformer Corp., 1500 N. Halsted, Chioago, 
Til 

United Transformer Corp., 150 Varick. New York, N. Y¥ 

Ward Leonard Elec. Co.. 84 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TUBES, CERAMIC. See Cores, Resistor & 
Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ar-.. Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., Station ‘'M’’, 
Cincinnati, (Mariemont) O 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y. 


TUBING, Extruded Plastic. See Plastics, 
extruded. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Plastics Dept., Section E-5, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago. Ill 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
ee 4 


National Vulcanized Fibre Co., Wilmington, Del. 
**Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Synthane Corp., Oaks, Pa 


Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 
“Ohmoid.”’ 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York 
mm **Monel.’’ 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass 

Speneer Thermostat Co., 107 Forest, Attleboro, Mass 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
nN. as 


TUBING & SLEEVING, Saturated, Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken 


Pa. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
““Turbo”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-622-12. Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
v. J 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

National Vuleanized Fibre Co., Wilmington, Del 
‘‘Peerless,’’ “‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 
‘‘Fyberoid,’’ ‘‘Ohmoid.”’ 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes See also Con 
tacts, Metallic 
Callite Tungsten Corp., 547-39th, Union City, N. J 
““*Kulgrid.”’ 
Cleveland Tungsten, Inc., 10008 Meech Ave., Cleveland 
Ohio. 
Fansteel Metallurgical Corp., North Chicago, Ill 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J 
Wilson Co., HU. A., 105 Chestnut, Newark, N. J 


UNITS & ELEMENTS, Resistance Heating 
General Electric Co., Schenectady, N. Y¥ 

Rockbestos Products Corp.. 775 Nicoll, New Haven, Conn 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 
Warren Elec. Appliance Co., Jamestown, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 

Pa. ‘‘Chromalox.’’ 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section M-622-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
i. J 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘‘Linolac.’’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


VOLTMETERS. See Instruments 
WASHERS, Feit 


America Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4027 Ogden Ave., Chicago, III. 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp. 

George K. Garrett Co., D & Tioga Streets, Philadelphia, 
Pa. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

eens Mfg. Co., Div. of Associated Spring Corp., 
orry, Pa. 

Shakeproof, Inc., 2501 N. Keeler Ave... Chicago, Ill. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Ill. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 


Pa. 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
h 


Mich. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


WASHERS, Non-Metallic. See Fibre Vul- 
canized; Plastics; Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
General Elec. Co., Seetion Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 


N. J. 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. 3. 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 
Torrington Mfg. Co., Torrington, Conn. ‘‘Airistocrat.”’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


ELECTRICAL MANUFACTURING 
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WINDING MACHINES, Coil Barnes Co., Wallace, Div. of Associated Spring Corp., American Steel & Wire Co., Rockefeller Bldg., Cleve- 


., - . Sve Bristol, Conn. land, O. (United States Steel Corp. Subsidiary.) 
oe meee Decssee Ce., 1008 Park Ave.. Spee Cuyahoga Spring Go., 10322 Berea Rd., Cleveland, Ohio Anaunge Wire & Cable Co., 25 Broadway, New York 
Inivers Wy . > B05 >rovidenc Gibson Co., Wm. D., Div. of Associated Spring Corp., _ 

Universal ee Os Ee 1605, Providence, 1800 Clybourn Ave., Chicago, III Ansonia Electrical Co., Ansonia, Conn. 
a NG - P ; Hubbard Spring Co., M. D., 575. Central Ave., Pontiac, Belden ue Co., 4633 W. So Chicago, I! 
Mich. ““Cotenamel,’’ “‘Celenamel,”’ ‘‘Silkenamel.”’ 
WIRE & CABLE, Asbestos Insulated . Hunter Pressed Steel Co., Lansdale, Pa Electric Auto-Lite Co., The, Wire Div., Port Huron, 
American Steel & Wire Co., Rockefeller Bidg., Cleve- Muehlhausen Spring Corp., 900 Michigan Ave., Logans Mich. 
land, O. (United States Steel Corp. Subsidiary.) port, Ind General Elec. Co., Section Y-721-12. Appliance and Mer 
Anaconda Wire & Cable Co., 25 Broadway, New York, peck Spring Co., 12 Grove Ave., Plainville, Conn chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
N. Y. ’ — Raymond Mfg. Co., Div. of Associated Spring Corp., General Electric Co., Schenectady, N. Y. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il Corry, Pa Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Boston Insulated Wire & Cable Co., Dorchester, Mass. Roebling’s Sons Co., John A., Trenton, N. J Rea Magnet Wire Co., Inc., Fort Wayne, Ind 
Driver-Harris Co., Harrison, N. J. Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Genera) Elec. Co., Section Y-721-12. Appliance and Mer WIRE, Ignition “‘Rockbestos All-Asbestes.”’ 
chandise Dept., Bridgeport, Conn. | ‘‘Deltabeston.’ Anaconda Wire & Cable Co., 25 Broadway, New York, Roebling’s Sons Co., John A., Trenton, N. J. 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. N. ¥ Winsted Division, Hudson Wire €o., Winsted, Conn 
Belden Mfg. Co., 4633 W. VanBuren, Chicago, Ill 
WIRE, Bare Boston Insulated Wire & Cable Co., Dorchester, Mass : 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa Roebling’s Sons Co., John A., Trenton, N. J WIRE Resistance 
American Steel & Wire Co., Rockefeller Bidg., Cleve American Brass Co., Waterbury, Conn 
land, O. (United States Steel Corp. Subsidiary. ) WIRE, Insulated Baker & Co., Inc., 113 Astor, Newark, N. J 
Anaconda Wire & Cable Co., 25 Broadway, New York, See also Cable, Heavy Duty; Cord, Flexible Boston Insulated Wire & Cable Co., Dorchester, Mass 
N. ¥ American Steel & Wire Co., Rockefeller Bldg., Cleve Driver Co., Wilbur B., Newark, N. J. “‘Tophet,”” “Cup 
Ansonia Electrical Co., Ansonia, Conn. land, O. (United States Steel Corp. Subsidiary. ) ron,” ‘‘Fecraloy,”’ ‘‘Hilo’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’’ 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill Anaconda Wire & Cable Co., 25 Broadway, New York, ‘*Radioalloy.”’ 
Electric Auto-Lite Co., The, Wire Div., Port Huron, N. Y. Driver-Harris Co., Harrison, N. J “Nichrome.”” “Ad 
Mich Ansonia Electrical Co., Ansonia, Conn. sl vance,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 
General Elec. Co., Section Y-721-12. Appliance and Mer Belden Mfg. Co., 4633 W. Van Buren, Chicago, II! “Gridnic,”” “‘Radioohm,”’ “Ohmax,”’ “Midohm.” 
chandise Dept., Bridgeport, Conn ‘“‘Colorubber.”’ “‘Lohm,”” ‘‘Lucero.”’ 
Phosphor Bronze Smelting Co., 2212 Washington Ave.,  Rentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Philadelphia, Pa. (Phosphor Bronze.) Boston Insulated Wire & Cable Co., Dorchester, Mass Hoskins Mfg. Co., Detroit, Mich. ‘“‘Chromel,’’ ‘‘Copel,”’ 
Rea Magnet Wire Co., Inc., Fort Wayne, Ind Electric Auto-Lite Co., The, Wire Div., Port Huron, ““Chromel-Alumel.”” 
Roebling’s Sons Co., John A., Trenton, N. J Mich Jelliff Mfg. Corp., C. ©., 10 Pequot Ave., Southport, 
General Elec. Co., Section ¥-721-12. Appliance and Mer Conn. 
WIRE, Copper Clad , “3 chandise Dept ‘ ariaespert. an ee” 
Callite Tungsten Corp., 547-39th, Union City, N. J General Electric Co., Schenectady, } r. _ —— aie _— 
General Plate Co., MDiv of Metals & Control Corp., Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass WIRE STRIPPERS. See Strippers, Wire. 
34 Forest, Attleboro, Mass. Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. ZINC 
WIRE FORMS _ Sheet, Strip, Slab, Wire and Fused Metal ; 
Accurate Spring Mfg. Co., 3817 W. Lake. Chicago, Ill WIRE, Magnet , - “Tae New Jersey Zine Co., 160 Front, New York, N. Y¥ 
. i , . Acme Wire Co., New Haven, Conn Enamelite, Horse Head Special. 
American Spring & Mfg. Corp., Holly, Mich ; : . in. | ite, . i ; . 
American Steel & Wire Co., Rockefeller Bldg., Cleve ‘“‘Cottonite,"" “‘Silkenite,”’ Paperite, Celenite, Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
land, O. (United States Steel Corp. Subsidiary.) **Heatex.”’ and Strip.) 








For Heating Liquids 
Electrieally 
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a SEE HOW 
IT CAN SERVE YOU! 


Wherever indicators are used in thermostatic or 
thermo-couple circuits—or efficient switch action 
is required—or in electric recording and reading 
devices,—laboratory equipmentgcircuits—there are 
oy where LITTELFUSE MERCURY SW.TCH will sive better service 
at lowest cost, with no wear, no maintenance. Frictionless, dustproof, unaffected by 
fumes. For use in low voltage circuits up to 25 volts A.C. or D.C. and currents up to 
6 amp. at 6 volts, and11/2 amp. at 25 volts. Twosizes: 3/8” x 7/16’ and1/4” x 7/16”, 
Write for full information (or sample). 


LITTELFUSE INC.) 
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The WEACO Heavy Duty Immersion Heating Unit has success- 
fully overcome burnouts so common with ordinary elements. 


Low thermal density for hard to heat liquids. Espe- 
cially recommended for oil preheaters on Diesel engines. 


The heating core can be changed without breaking pipe connec- 
tions or dismantling the whole apparatus. Bulletin RU-5 gives 
complete technical information. Ask about our thermostats. 


WARREN ELECTRICAL APPLIANCE CO. JAESTOWN. 


Electric Heat and Control Equipment Manufacturers. 
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4753 RAVENSWOOD AVE. CHICAGO, ILL. 


See page 52 
for an important announcement 
of the 
EIGHTH ANNUAL 
OCTOBER PRODUCT DESIGN NUMBER 
of ELECTRICAL MANUFACTURING 













JULY 


i| 
| 
| 
i} 
i} 
i 
| 
| 
| 
} 
| 
} 
| 
| 
' 


— 




















LECTRONIC Laboratories design and build Vibrator-Type Power Si 


IGHTING . . . Both Fluorescent and “‘Black Light” are Elec 


2 


MERGENCY Power for radio and electrical devices! 


—Vital at Airports! Lighthouses! Coast Guard! Telephone Exchanges! 
: | eer 


OMMUNICATIONS . . . Marine, Police, Amateur Radio Netwe es 


— depend on Electronic Power Supplies! 


ete 


ANKS! Jeeps! Walkie-Talkies! Planes! *T Boat 








6 

— These are butia few of Electronie’s n ilite gations! 

Rp » 

—ELIABILITY proven day by Allied Ar F 
(1) — frequencies absolutely constant and sable a 
CUNCE-SAVING Electronic Power Supihies | are trust fed “flight companions 
—in both military and civil aircraft. a , 
— 


EW current capacities! NEW flexibility in input and outaemaitages! 





ro 


NGENUITY and Resourcefulness are outstanding characteristics of the St 


7 
== 

USTOM. Engineering*Service which Electronic vites YOU to use. 
1. Operates eléctri@razors in trains and planes. 6. Ounce-saving unit for “Black Light” on planes. 
2. Portable sourée of 110 AC power: 7. AC and DC input and output FM Power Supply. 
3. More important than the boribs in a bomber. 8. 12-Volt Heavy-Duty Power Supply, Output 425 Volts 
4. Controlled variGble frequency for most exacting at 225 Milliamperes. 

timing requirements. The above illustrates typical types of Electronic Converters. 
5. Bathery-operated 400<watt AC Transmitter-Receiver Pecent militory OP ey sed. 

Power Supply: ELECTRONIC LABORATORIES, tnc., INDIANAPOLIS, INDIANA 


(y= for power supplies remember A WTAE 














Acme Electric &"Mfg. Co. 
Acme Industrial Co. 
Acme Wire Co., The 

Acro Electric Co. 

Adam Electric Co., Frank 
Aerovox Corp. 

Akron Porcelain Co. 

Allen Mfg. Co., The 

Altair Machinery Corp. 
Aluminum Co. of America 
American Automatic Electric Sales Co. 
American Gas Accumulator Co. 
American Insulator Corp. 
American Lava Corp. 

American Rolling Mill Co., The 
American Screw Co. 4,5 
American Spring of Holly, Inc. 

Ames Bag Co. 

Anaconda Wire & Cable Co. 

Auburn Button Works, Inc. 


Baker & Co., Inc. 
Barber-Colman Co. 
Becker Bros. Carbon Co. 
Belden Mfg. Co. 
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Clarostat Mfg. Co., Inc. 163 
Cleveland Tungsten, Inc. 159 
Cold Metal Products Co., The 102 
Colonial Insulator Co., The 14, 131 
Continental Screw Co. 71 
Corbin Screw Corp., The 71 
Cramer Co., Inc., R. W. 110 
Cuyahoga Spring Co. 137 
Dano Electric Co. 154 
Dante Electric Mfg. Co. 130 
Davis & Co., Inc., Dean W. 122 
Dejur-Amsco Corp. 165 
Delco Appliance Div., General 
Motors Corp. 138 
Dial Light Co. of America, Inc. 158 
Doyle, Inc., James W. 127 
Drake Mfg. Co. 118 
Driver Co., Wilbur B. 73 
Dumore Co., The 83 
Dunn, Inc., Struthers 111 
Duophoto Corp. 147 
Eicor, Inc. 149 
Elastic Stop Nut Corp. 108 
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Electric Auto-Lite Co., The 
Electric Specialty Co. 
Electronic Laboratories, Inc. 
Emby Products Co. 
Eynon-Dakin Co. 


Fairbanks, Morse & Co. 
Fansteel Metallurgical Corp. 
Federal Products Corp. 
Fenwal Incorporated 
Follansbee Steel Corp. 


Formica Insulation Co. 


Garrett Co., George K. 
Gear Specialties, Inc. 
General Electric Co. 11, 75, 82, 85, 112, 
General Industries Co., The 110, 
Gibson Electric Co. 

Gisholt Machine Co. 


Guardian Electric Mfg. Co. 


Hansen Mfg. Co. 

Hardwick, Hindle, Inc. 
Harper Co., The H. M. 
Haydon Mfg. Co., Inc. 
Herzog Miniature Lamp Works, Inc. 
Hilliard Corp., The 

Holliston Mills, Inc., The 
Holtzer-Cabot Elec. Co., The 
Hoskins Mfg. Co. 

Hotel McAlpin 

Hubbard Spring Co., M. D. 


Illinois Electric Porcelain Co. 

Ilsco Copper Tube & Products, Inc. 
Imperial Molded Products Co. 
Imperial Porcelain Works, Inc. 
Industrial Molded Products Co. 
Instrument Resistors Co. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc. 
International Resistance Co. 
International Screw Co. 


International Telephone & Radio Mfg. 


Corp. 


Jelliff Mfg. Corp., The C. O. 
Johnson Bronze Co. 
Jones, Howard B. 


Kester Solder Co. 

Keuffel & Esser Co. 
Kingston-Conley Electric Co. 
Kirkland Co., H. R. 

Klein & Sons, Mathias 
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Knox Porcelain Corp. 
Krueger & Hudepohl 
Kux Machine Co. 


Lamson & Sessions Co., The 
Lectrohm, Inc. 

Leland Electric Co. 

Lima Electric Motor Co., The 
Linden & Co., Inc. 

Littelfuse, Inc. 

Lord Mfg. Co. 

Louthan Mfg. Co., The 
Lovejoy Flexible Coupling Co. 


Macallen Co., The 
Magnatrol Valve Corp. 
Mallory & Co., Inc., P. R. 
Markem Machine Co. 
Master Electric Co., The 
McGill Mfg. Co. 

Mercoid Corp., The 
Metroloy Co., Inc. 
Midwest Molding & Mfg. Co. 
Millen Mfg. Co., Inc., James 
Monsanto Chemical Co. 


National Band & Tag Co. 
National Electric Controller 


National Electrical Manufacturers 
Association Porcelain Group 


National Screw & Mfg. Co., The 
Newark Transformer Co. 

New England Mica Co., Inc. 

New England Screw Co. 

New Jersey Machine Corp. 

New Jersey Zinc Co., The 

Newport Rolling Mill Co., The 
Norma-Hoffmann Bearings Corp. 
North American Electric Lamp Co. 
Northern Industrial Chemical Co. 
Nothelfer Winding Laboratories 
Numberall Stamp & Tool Co., Inc. 


Oakite Products, Inc... 

Ohio Electric Mfg. Co., The 
Ohmite Mfg. Co. 

O’Neil-Irwin Mfg. Co. 

Oster Mfg. Co., John 
Owens-Corning Fiberglas Corp. 


Palnut Co., Inc., The 

Paper Manufacturers Co. 
Paramount Paper Tube Co. 
Parker Co., The Charles 
Parker-Kalon Corp. 
Patton-Macguyer Co. 
Pawtucket Screw Co. 

Pease Co., The C. F. 

Peck Spring Co., The 

Perkins Machine & Gear Co. 
Pheoll Mfg. Co. 

Phillips Screw Manufacturers 
Phosphor Bronze Smelting Co., The 
Platt Bros. & Co., The... 


Porcelain Group, National Electrical 
Manufacturers Association 


Porcelain Products, Inc. 
Portland-Monson Slate Co. 
Potter & Brumfield, Inc. 
Powrex Switch Co. 
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Precision Paper Tube Co. 149, 166 
Progressive Mfg. Co., The 148 
Pure Carbon Co., Inc. 139 
Pyramid Products Co. 150 
Reliance Electric & Engineering Co. 99 
Revere Copper & Brass, Inc. Back Cover 
Rockbestos Products Corp. 105 
Roebling’s Sons Co., John A. 116 
Rogan Brothers 163 
Rohn & Haas Co., Inc. 77 
Russell, Burdsall & Ward Bolt 

& Nut Co. 71 
Ryerson & Son, Inc., Joseph T. 155 


Saginaw Malleable Iron Div., General 


Motors Corp. 109 
Scovill Mfg. Co. 71 
Shakeproof, Inc. 25, 71 
Shallcross Mfg. Co. 132 
Shimer & Sons, Samuel J. 164 
Signal Electric Mfg. Co. 150 
Simpson Electric Co. 24 
Smith Mfg. Co., F. A. SS 
Solar Mfg. Corp. 156 
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South Bend Lathe Works 133 Torrington Mfg. Co. 117 

Southington Hardware Mfg. Co., The 71 Trico Fuse Mfg. Co. 160 

Speedway Mfg. Co. 123 Triplett Electrical Instrument Co. 41 

Spencer Thermostat Co. 113 

Square D Company 12, 13, 14 

Standard Pressed Steel Co. 90 

Standard Transformer Corp. 140 United Transformer Co. 139 

Star Porcelain Co., The 14, 149 Universal Clay Products Co., The 14, 157 

Sta-Warm Electric Co. 134 Universal Winding Co. 186 

Stein & Co., Wm. P. 157 

Steward Mfg. Co., D. M. 94 

Stewart Mfg. Co., F. W. 130 Veeder Root, Inc. ute 

Stokes Machine Co., F. J. 157 

Stokes Rubber Co., Joseph 143 

Synthane Corp. 19, 20 Wagner Electric Corp. 79 
Warren Electrical Appliance Co. 169 
Warren Lamp Co.... 143 
Wesche Electric Co., The B. A. 146 
West Virginia Pulp & Paper Co. 161 

Thomas & Skinner Steel Products Co. 123 Westinghouse Electric & Mfg. Co. 97, 121 

Thomas Steel Co. 151 Weston Electrical Instrument Corp. :: 

Thompson-Bremer & Co. 37 Whitney Screw Corp. " 
Wiegand Co., Edwin L. 106 

Thompson Clock Co., H. C. 168 Wilson Co., The H. A. 152 

Timken Roller Bearing Co. 29 Winsted Div., Hudson Wire Co. 92 

Torrington Co., The 39 Wire Stripper Co., The 161 





COnMTA CT MAT ERTALS 






O matter what you require in fin 
ished contacts or in contact ma- 
terials, we can supply it. All the 
metal we use is scientifically con- 
trolled during refining. It is of defi- 
nite and unvarying purity with pre- 
determined and uniform crystalline 
structure which assures positive work- 
ing qualities and consistent perform- 
ance. Get in touch with us, what- 
ever your requirements may be. 
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Peg Allen’s new coffee maker is helping to bring down Stukas 


“I'm rushing down right now to 
buy another Defense Bond and get 
even with Hitler and the Japs! I 
just found out I can’t get the auto- 
matic coffee maker that I’ve been 
dying to have, because the manufac- 
turers of household appliances are 
making nothing but munitions. So 
the coffee maker and the money I'd 
saved will both be helping to win 
the war!” 


Nowhere else on earth have house- 
hold electrical appliances been so nu- 
merous, so ingenious, so inexpensive 
as in America. When the manufac- 
turers in this great industry turned 
all their resources to building muni- 
tions, they struck a heavy blow against 
the Axis. 


But a conversion as drastic as theirs 
posed some knotty problems. New 


designs and specifications required 
many new alloys, tools and methods. 
In cooperation with the Revere Tech- 
nical Advisory staff, a number of the 
leading appliance manufacturers were 
able to change over with gratifying 
speed and ease. For Revere supplies in- 
dustry not only with sound copper 
alloys, but also with a highly experi- 
enced service in the most efficient 
methods of using them. 


Today, every ounce of copper goes 
directly into the essentials of modern 
warfare. There is none for any other 
use. Fortunately Revere was prepared, 
with new plants, advanced processes, 
improved equipment, to assume an im- 
portant responsibility in the produc- 
tion of our nation’s vital copper alloys. 
And additional facilities are steadily 
being added to help make victory still 
surer and quicker. 


REVERE COPPER AND BRASS INCORPORATED 


EXECUTIVE OFFICES: 230 PARK AVENUE, NEW YORK 













The Revere Technical Advisory Ser- 
vice functions in (1) developing 
new and better Revere materials to 
meet active or anticipated demands ; 
(2) supplying specific and detailed 
knowledge of the properties of en- 
gineering and construction materi- 
als; (3) continuously observing 
developments of science and engi- 
neering for their utilization in pro- 
duction methods and equipment; 
(4) helping industrial executives 
make use of data thus developed. 
This service is available to you, free. 
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